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TRANSLATOR'S PREFACE TO THE SECOND 
ENGLISH EDITION 

The First English Edition, published in 1895, was translated from the 
Second German Edition, published in 1894. 

This, the Second English Edition, which is a translation of the Fourth 
(latest) German Edition, is only a few pages less than twice the size of its 
predecessor. There -have also been added 70 new illustrations, many of 
which are coloured. 

The sections dealing with Anaesthesia, the Treatment of Wounds, the 
Head and Neck, Thorax, Abdomen and Pelvis, have been entirely rewritten, 
and the same may be said of the sections on Amputations and Excisions. 
Compared, therefore, with the former English Edition, the present work may 
be regarded as practically a new book. 

Since the publication of the Fourth German Edition there has appeared, 
in the Zentralblatt fUr Chirurgie, of 10th January, 1903, a paper from the 
pen of Professor Kocher, entitled " Mobilisierung des Duodenum und Gastro- 
duodenostomie." The author speaks so highly of the operation that I 
have considered it advisable to introduce, in the form of an appendix, a 
translation of this important paper. 

For the time and labour expended in the translation the writer derives 
no inconsiderable reward from the consciousness that the teaching and 
methods of so great a master as Professor Kocher will be welcomed not 
only by senior students and practitioners, but also by all who are actively 
engaged in the teaching and practice of surgery. 

I have great pleasure in acknowledging my indebtedness to my friend 
Dr. G. LovELL GULLAND for the valuable help he has again given me with 
the translation, in which I have also been ably assisted by my former 
House Surgeon, Dr. H. D. Shepherd. 

My cordial thanks are due also to Mr. George Stronach, M.A., for the 
literary care with which he has read the proofs, and to my assistant. Dr. 
CuTHBERT B, Paul, for preparing the index, and for much general help 
throughout the work. 

HAROLD J. STILES. 
8 St. Colme Street, 

Edinbubgh, Augtut 1903. (IQ 4 A f\ 



TKANSLATOR'S PREFACE TO THE FIRST 
ENGLISH EDITION 

No apology is needed for the endeavour to render more accessible to the 
profession in this country a work on Operative Surgery by so eminent an 
authority as Professor Kochbb. 

The book is essentially a record of the Author's personal experience 
and of his own methods of operation. To avoid an appearance of egotism 
he has written in the first person plurtd, and this plan has been followed 
in the translation. 

It has been found necessary to make a few alterations in the translation 
of the more purely anatomical descriptions, to keep them in harmony with 
those employed by English anatomists. Otherwise the aim has been to 
adhere to the original as closely and as literally as possible. 

I desire to express my thanks to my friends Dr. G. Lovell Gulland 
and Mr. Alexis Thomson for the assistance they have given me with the 
translation, and to Dr. Ernest Fortune for aiding me with the proofs. 

I gladly take this opportunity to express my warm thanks to Professor 
Kocher for entrusting to me the translation of his text-book, and for the 
valuable privileges I enjoyed while attending his Clinic. 

HAROLD J. STILES. 

5 Castlb Terracb, 
Edimbcboh, May 1895. 



AUTHOR'S PREFACE TO THE FOURTH EDITION 

The favourable reception accorded to our third edition and its translation 
into English, French, Russian, Spanish, and Italian, have afforded us sub- 
stantial proof that the book has met the requirements of many of our 
colleagues. We earnestly trust that in this new edition they will find some 
important advances, as we have constantly submitted our methods and the 
descriptions of them to the test of fresh experience. We desire to draw 
special attention to the improvements in the descriptions and illustrations 
in the domain of abdominal surgery. Our methods of resection of the 
stomach, for example, have now been so far perfected that a greater 
frequency and certainty of success has been attained, and we have therefore 
had new illustrations of the operations prepared. With our radical opera- 
tion for hernia we have also obtained excellent permanent results, and in 
spite of the objection formulated by Bassini, we would again warmly re- 
commend it on account of its great simplicity. 

We believe that we have made an important advance by introducing 
certain modifications in the operation of extirpations of the tongue and 
excision of the larynx, and we would draw special attention to these points, 
as they make the after-treatment much simpler and the result much more 
certain. The chapters on Anaesthesia, Treatment of Wounds, Trephining, 
Amputations, and Excisions, and numerous other portions of the volume, 
have been entirely rewritten. We have adhered to the principle of 
describing and recommending, to a lai-ge extent, only those methods of 
treatment which we have found worthy of adoption in our own experience. 
We are conscious that the book suffers from a certain one-sidedness as a 
result of this ; but in the present edition we are confident that we have 
been able to give the practical surgeon trustworthy guidance, of which we 
believe he will not be slow to take advantage. Operative surgery, which 
was formerly in the hands of a few privileged persons, is becoming more 
and more the common property of medical men. It is, therefore, all the 
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AUTHOB'S PKEFACE TO THE SECOND EDITION 

In expressing our thanks both for the numerous very favourable reviews 
of the first edition, and also for those written in a more critical spirit, we 
consider it necessary again to emphasise the fact that in writing this text- 
book we have aimed at making it not merely useful for teaching purposes, 
but also, in view of the authors extensive experience, a reliable guide to 
general practitioners and surgeons in operating on the living subject. It 
may be that the book loses in this way the definiteness of arrangement 
desirable for teaching. We are of opinion, however, that the student ought 
to learn everything in the way in which he will require to do it in practice. 

We have described the methods of exposing some of the less important 
nerves and arteries because they run in the lines of incisions which have 
frequently to be employed. We refer especially to those incisions which 
we have described and illustrated as " normal incisions." Considering the 
serious functional results which often arise in consequence of incisions 
made by unskilful and unpractised hands, it does not appear to be superfluous 
to lay down definite rules for every part of the body. As it ia probable 
that technical mistakes will be subjected to severer criticism in the future, 
we have in the case of the more important operations mentioned only those 
methods concerning which we possess reliable personal experience. Part of 
the descriptions have been taken down to dictation in shorthand by an 
assistant during the performance of the operation on the living subject. 
That which is of no practical use has not been mentioned, because the 
text-book ought to be a preparation for that examination to which the 
practitioner has daily to be subjected in his calling. 

We crave indulgence from our specialist colleagues for not being able 
to do full justice to the work of other authors ; but the complete recasting 
and extending of the work, especially as regards the illustrations, which 
have been mostly reproduced from operations on the cadaver and on the 
living subject, have occupied all our available time. Should a new edition 
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be called for these omissions will be filled in. Meanwhile, for comparative 
methods we must refer the reader to the excellent recent works of Heikecke, 
Bekgmann, Rotter, Treves, and especially to the admirably illustrated 
work of EsMARCH and Kowalzig. 

The illustrations have been drawn with great skill, partly by the former 
artist, Mr. Keineb, drawing-master in St. Imier, and partly by Mr. Wesser. 
The woodcuts are the work of Mr. G. Fischer's able engraver. Our former 
first assistant, Dr. Lardy, now chief surgeon to the French Hospital in 
Constantinople, was good enough to construct the plate showing the normal 
incisions, which have since been somewhat supplemented. In the investiga- 
tions upon cranio-cerebral topography I have been assisted chiefly by Dr. 
Lanz, and in the performance of the operations for the illustrations, in 
addition to him, by Drs. Dumont, Flach, de Qdervain, Mossiman, Arnd, 
and others. 

I am greatly indebted to my publisher, who has spared no sacrifice in 
perfecting the production of the book. 
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SECTION I 



GENERAL CONSIDERATIONS 



A. INTRODUCTION 



THAifKS to antiseptit^s, we art? now able to procure rapid healing in all sutured 
operation-wounds, no matter Jiow extensive ; and the result Lu.a betu that ojjerative 
surgery has tuade extraordinary strides. 

As soon aa we are certaiao f our antisepsis, we may cut down ui>on any part of the 
body^ not only witJi & tSera pei it i< 1 n 1 1 ; 1 1 -. . ^^niE a oiagnostic inten t. It ia all tJie 
mOre bur duty, tterefore^ in vit-w ot tlu' mar vt-Tlous Widening of~lhe indiGitioQa 
for Djierative treatment, to make our technique as perfect (us possible, so that the 
first maxim of iherapeutics — " ttU nocere " — may be observed. A complete mastery 
of techuiquej which depends cliiefly upon a minute knowledge of anatomy, ia, next 
to a reliable antiseptic wound treatment, the condition most eiseential to the practice 
of operative aurgery. In practice it is not jioHiiible to atudy anatomical haudbooks 
and atlasea preTious to every operation ; moreover, these text-books are generally 
written from the purely anatomical standpoint, and do not pay that close attention 
to details which the surgeon desires. It ia not, therefore, our intention to add to 
the ntany excellent text-liooks of ojnirative surgery one still more detailed, but we 
purpose to i>ro(luee a book, after the |tlan of Kosser's excellent Vatlt mfciitn, which 
dhall be aa succinct as possible, and auitabJe for rapid reference regarding any 
partieular ojieratiou. 

Although this book may be used as a guide to operations on the cadavefj the 
performance of operation.s on the litnu;/ ^udjeH has been especially kept in view, and 
therefore only those raethoda which the author's large clLiiitsil exjferieiice has proved 
to be trustworthy and reliable have lieen recommended. We do not wish, however, 
to put forward our methods as better than those of other surgeons ; on the contrary, 
we hope to introduce methods which have tteeti overlooked, and also to give due 
credit to the originators of operations which we have described, as well as to those 
who have propKJsed other methods. We crave indulgence also for having omitted 
to deal more folly with the historical development and significance of different 
methods of operation. 

Tlie most important taak entailed in the production of a text-book of ojjcrative 
migery, which ia to be of value as a guide to ojierationa on the living subject, appears 
10 us to be to place the reader in a jiosition to obtain ready and lU'curate information 
rcigRrding the route which the knife has to follow in cutting down, however deej), 
into every region of the body. 

The most important jKjint to be considered in surgical interference is the making 
of inntian* in a direction most calculated to give free access, and at the ssamc time 
io avoid unnecessary injury, to adjacent structures. We must learn to avoid not 
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only the vesscln, but also the large and small nerve branches; in other words, we 
must choose for our incisions the frontier between neighbouring nerve distributions. 

From this point of view, therefore, we regard certain incisions as typical for 
s^xicial regions of the body ; that is to say, they are the only incisions i^rmissible 
when a free choice is oimju to us. It is the laying down of simple rules for the 
I^rformance of more accurate and more sparing procedures that we consider valu- 
able in our contributions. 

ExcU'umi or resection* constitute a second group of oj>erations. Here we have 
to deal, not merely with incisions made for the purpose of reaching a deep structure 
by the most direct route, but with the removal from the body of a portion of tis.'iue 
or an entire organ ; the deei»er i)art8 must therefore be so exposed as to render the 
diseased area sufficiently visible and j>alpable. 

Resections of bones and joints furnish the type of excisions, and along with them 
may be grouped the extiriwition of internal organs and tumours. 

The third group deals with the removal in Mo of a terminal portion of the l)ody, 
of greater or lesser extent. These operations are spoken of as amputations. A new 
indication is here added, namely, the provision of a definite form and skin-covering 
to the region from which the part lias been removed. In consecjuence of the complete 
absence of the [larts from one side of the wound, the st^ps to be taken in order to 
secure rapid union <jf the divided tissues are more complicated. 

In the case of incisions, however deep, it is enough — antiseptic treatment being 
taken for granted — to bring the divided tis.sues into apposition again, so that they 
occupy the same position as before the operation. 

In excisions, and still more in amputations, tissues are brought into ap|x>sition 
which were not previously in contact. 

In incisions, all that is required in order to bring the parts into accurate 
apposition is the introduction of simple sutures throughout the entire depth and 
length of the wound-surfaces. This is best done by using a continuous suture and 
making alternately deep and superficial penetrations of the needle. 

In excisions and amputations it is not possible, by means of sutures, to bring the 
surfaces of the wound in contact in such a way that jwirts which belong to one 
another are brought into apposition. 

We have omitted all directions concerning the choice and form of instruments, 
the holding of knives, the handling of forceps, scissors, saws, etc., and the diflFerent 
methods of suturing. It is our conviction that no written instructions, however 
exact, are sufficient to educate a surgeon. These numerous details can be learnt only 
by looking on and by practising under skilful guidance in hospitals. The statements 
also, when and why vessels are to l)e tied, nerves to be stretched, joint-cavities to be 
exposed, joints to be resected and limbs to be amputated — in a word, the discussion 
of the indications for oi)eration8 — must all be learnt clinically. 

</* As we have written our text-book especially with the view of its being employed 
in operating on the living subject, we must say a word regarding the tw^o chief 
conditions of every operative interference, namely, anaesthesia and antisepsis. It is 
no more justifiable to give a i)erson pain during an oi)eration than to endanger his 
life by the introduction of infective agents into the wound. 

B. THE PREVENTION OF PAIN DURING OPERATIONS 
1. Local Ansesthesia 

The greatest advance made in the subject of anaesthesia since the publication of 
the last edition of this work is the marked improvement in the methods of producing 
local ana'Sthesia, and the widening of its sphere of usefulness. It is owing to the 
persistent advocacy of Schleich that cocaine, intnxluced into ophthalmic work by 
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KoUer, is now so extensively employed. Schleich has proved that anaestheaia may 
be prthiuced over a corapamtively large area by a dose of this substance which is in 
DO sense dangerous. If altsolutely no risk ia to be run, li grains ninat be regartled 
as the niaxiniuiu dose jiurijitssiblf at one time, as u lesatning of jiain ciin be ybtained 
even with a i \kx cent aolutioii ; this allows of the administration of a auffident 
quantity of i* 1 per cent solution to jwrmit of amputation, should it be desirable to 
perform suclt an oiJcrdtioji under local aua^sthesia. 

U. Bniun of Leipzig, Hiid hiii colleague HeinzL', publiBhed very im]>urt&tit obser- 
vatioDS a^ to the methods of using cocaine, and also of ^ eucain, a substance 
intrcxiuced by the former. They have shown that it is necessary to employ an 
isoamotic solution in order to produce a successful and pure anaesthetic action 
witJiout damaging the tissues by swelling or by the withdrawal of water. The 
detennioution of the freezing- point gives a measure of tliis isosmotic tenaion. 
The freezing-point of the fluids of the body is 55° C. A 0-9 per cent salt solution has 
a similar freeziug-poiut. A pure cocaine action is obtained, therefore, by injecting 
cosine dissolved in a 0*8 per cent (solution of sodium chloride at the liody temperature. 

^^/^ P eucain Las the advantage of keej>ing well and of beiug easily sterilised, 

^Sjwhereas cocaine, if it is Ijoiled more than once, loses its anaesthetic projierties. 

Ox-aine is generally used as a sterilised solution of the hydrochlorat© in salt 
solution, warmed to the body temperature ; it is introduced eitlier by the infiltration 
method desL'ribed by Schleichn, or, for the production of regional aniesthesia, by the 
method described by Corning and Ot>erst.' In the first case the anseathesia affecta 
the peripheral nerve endings ; in the latter it inhibits conduction in the nerve trunks 
supplying a section of a limb. In the first case a wetdc (1 : 2000) Holutiun is 
employed, and the tissues to be divided are infiltrated by means of a syringe as 
the operation proceeds ; in the second case (regional unafsthesia) a stronger solution 
(1 per cent) is required. 
y^The intiltrdtion method is much more easily carried out, since it is independent 
j/vli. anatomical knowledge, and is on this account very popular ; but its application is 

V. troublesome, as it greatly prolongs the operation. Its chief fault lies in the fact that, 

a» one cuts deeper, reinSltration is necessary to avoid causing the jmtient \^\x\^ and, 

tt» we shall bIiow later, rapid completion of an operation is of such great advantage 

that it is not lightly to be renounced, 

_^^ For regional anaesthesia, an exact knowledge of the topographical distribution of 

■^-^he nervea supplying the various sections of the body is imperative. This method 
is of the greatest service in the hand and foot, and cs|iecially in the fingers and toes. 
To render it useful for the other parts of the body an exact study of the course of 
th« nerves is required. Dr, Gushing has been working jn this direction in connection 
with abdominal ojieralions, and has given exact directions as to the points at which 
the inje<:tion is to be made in order to be certain of involving the nerves, 

A compromise between these two methods is the indirect method of peripheral 
anaeBthcsia of Braun, especially worked out and previously employed by Reclua, 
Here 1 per cent solutions are injected so as to act not only on the jiarts immediately 
Involved \tx the injection, but ahso for a certain di.stance on the neighbouring tisauea. 
To procure such a diffuse action rcquireSj according to Braun, a 1 per cent solution at 
Uiast ; and thi.H mclhrxl ha'^ the advantage over those in which weaker solutions are 
em|>Jo)'ed tliat the amestlictic action is maintained for a much longer time. 

Kainiiier, Holaher, Berendtj and Braun have drawn special attention to the value 
)( siuiultaueously cutting off the blood-tlow to the part in producing complete regional 
afMPtit.hriria by .Schleich'ft method, Schleich considers that regional anaesthesia is 
merdy a variety of infiltration amcsthesia ; he advises infiltration of the skin to allay 
the pain at the site of apjilication of the tourniquet, and that the infiltrated fluid 
^shoukl tht>?n be massaged downwards towards the site of ojx^ration. By this means 
jpuiations may be performed painlessly. 

' Krogiti* 9M1M \a liitTe «iup9ojed the «un« roetlidds before Pernice's publio4tiou, KoA uid«petiilviit 
of the4B autboia, 
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We have em^Aftjed Ke»;In.<« metbrjd almost exehuirelT, and haTe used it very 
txtHMivtiXj when a general aiueitthetic waa contraindkated, for eiain(>Ie in opeiations 
for gfAtrt when there ia marked dy^tpooA. After ire .-"aw how well the operation 
wan borne in rsLte* nnder a local anatathetic, we have, like Roax and Jnilianl. di^ 
penned with choiorof'^irm or ether in hundreds of operatiooa for gcMtre. We are 
generally able to comfr^t anxioos and nervoos patients by promising to induce general 
anaeMtheiiia sboald they find the pain unbearable, and it is only very exceptionaUy, 
in <jnite anreaw/nable patientj«, and often to their detriment, that we have had to cany 
oat oar promijie. The area to be anaesthetLsed is marked by scratching the skin with 
the point rjif the knife, so that the incision may be made exactly wben> the injection 
wan intrfjdaced. The injection, which mast correspond to the whole length of the 
ineinon, is introrlnced jost nnder the epidermis, 1 to 6 syringefols of a warm and 
Nteriliiied 1 per cent cocaine salt solution being employed. The effect appears in less 
than f/nt; minnte. In a thyroid operation of not very great difficulty, and therefore 
of nhf>rt duration, the anaesthesia la.<fts long enough for the aensibility to be only vety 
slight daring fitit«hing. 

It has been a great Hatisfaction to us to find that the majority of the more deeply 
sitoatf^l tissues are practically insensitive, and that when injured the sensation pro- 
duced is unpleasant rather than actually painful. Only tearing, splitting, and crushing 
cause pain, while careful ojterating is often so absolutely painless that even intelligent 
children state that they have felt no pain. Nerves, and a few tissues such as serous 
rnembrane ami certain fasciae, afford exceptions. Tearing of serous membrane may 
prrxluce nnlx»ira)>le pain, as is often evidenced in disease or swelling of the viscera. 

We are indeliterl to Lennander for some extraordinary facts regarding the sensitive- 
ness (4 the |«nt^jncum. By careful observation during operations under cocaine, he 
has demonstrate'l that the sensitiveness of the parietal peritoneum is to be attributed 
Ut the twigji of the intercostal, luml^ir, and sacral nerves which ramify in the sub- 
serous ct)&t ; and he has a]m prove^^l that the stomach and alimentary canal, with their 
serous c^^verings and mesenteries, and also the gall-bladder, are not provided with 
nerves fw \ierce\>tum of |iain, touch, heat, or cold. 

We liavc ha^l exrx'ptionally wide experience in the sensibility of the structures of 
the neck. Of the ]jatients ojierated on for goitre there are not a few who remain 
quiet throughout the whole oiieration, although warned beforehand to give a sign 
imm(;diately they feel pain. Yet certain i»arts, as we shall show elsewhere, are ex- 
<|uisitely senHitive, a fact which is demonstrated by the occurrence of very character- 
istic shrKiting iiains. To prevent these, re[ieated cocaine infiltration, according to 
JHchloich's methrKl, may l>e employed when there is time for it. Indiscriminate in- 
filtratirm of all the tissues is a procedure which both wastes time and increases the 
difficulty of recognising anatomical landmarks, and for many o]x;ration8 it is useless. 

IVovided one uses a ]>roiH;rly heated, sterilised, and isosmotic solution of cocaine, 
no fact i)rcjudicial to UhvlI anaisthesia can be brought forward. In this form cocaine 
causes no general syniptomK, for the doses recommended have no poisonous effects, 
and, as the o|ieration rajudly follows the injection, only a very small quantity is 
alworlH!<l. Cr>caine anesthesia has for this reason superseded all other forms of local 
anasstliesia, Khould it In; desired to spare the jwitient the |>ain of the initial prick, 
or should a strong solution of cocaine not be available, one of the freezing methods 
may Im3 had re(;ourso to. In place of the ether spray, the ethylchloride (Kel^n) 
spray has recently come to the fore on account of its easy application. It is sold 
in little flasks with a fine o{>ening and a simple Btop{)er. Braatz has introduced an 
apiMiratus of his own for freezing the jmint of puncture. Where the operation is to be 
performed with a thermf>-cautery, Kiimmel strongly recommends fluid carbonic acid. 

()(K;aine is of no use in relieving the after-pain of an operation. Its action 
]MU(ses off within un hour or so, according to the strength of the solution. According 
to Braiiti, the a<ldition of morphia, as used by Schleich, is inad\'isable. The morphia 
acts mrrcly after absorption, and not locally; it is, moreover, injurious on account 
of its different isoHmotic properties. The older plan of treating post-operative pain 
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by subsetjuent injection of morphia is tberefore ] "referable. The chief factors in 
avoiding |)ost-o|ierfttive pain are a pure asejitic tctliiititue, the avoidance of injury 
to the tiiwues, whether raechani(3a!, thermal, or fheniical (by the use of isoamotic 
solutions at the body teitipcratiirf), the closure of ihe wound in auth a way as to 
avoid ubnorniat prv.'^sure and tension friun tlie atitt-liess, tLo proper position of the 
injured part, and the prevention of aeetirnulatioji of blixHl seriiui. 

Itifiltratioii and regional ant«stiie>»ia have their limitations. There are a large 
ntiuiber of eases in which it would be impossible to induce true analgesia over 
the whole field of operation. Fur a number of the^e resort may be bad to direct 
cocai nidation of the large nerve tnmks. Dr. Gushing has amputated through the 
leg after exposing the great sciatic nerve through a jsmall wound and injecting the 
nerve trunk with cocaine. The long saphenous nerve was anaesthetiaed by a sei>arate 
injection. 

This procedure i.s worthy of consideration, since it i.s free from any special 
diaad\'anttiges ; but its application is limited to the extremities where the large 
nerve tnink.4 can be exjfosed at the attachments of the limbs. It m only occajiionally 
applicable for o|:ic'ration.s at the junction of the limb.5 with the trunk of on the 
trunk itself, although it must be admitted that, by careful »tudy of the course of 
the nerves, ita field of usefuinesfi might be much increased, for even amall nerves 
close to their exit have a detitiitt; anatomical pojsition. It ijt, for example, difficult 
to understand why, in the light of Lennander's demoiiatration, the jjarietal jieritoneum, 
which alone i.s sensitive, should not be rendered sufficiently insjcusitive, by cocainising 

the trunks of the intercostal, lunilwr, and .sacral msrves, to render an abdominal 

^P se):tion [)erfectly paiide^. 

y^ A fourth form of local antestheHia, known as jnediillaty afuemthecia, ]>romised a 
v^ complete Botution of all difficulties. Bier conceived the ingenious idea of rendering 
^^ a large number of nerve trunks (even the spinal cord itself) insensitive by injecting 
^ the lumbiir subarachnoid space. 

Unfortunately, even though it had liecn taken up with enthueia,sm on all aides. 
Bier himself hail very shortly afterwards to publish a warning againist tke use of this 
prrK-edure. 

The technique is comparatively easy. With tho patient sitting (or lying on the 
side, if the former position is not possible), a lirse ia drawn joining the highest 
points of the iliac crests. This crfjsses the fifth lumbar spine (Tuffier). At a point 
on this line 1 cm. from the middle line a line hollow needle is thrust directly for- 
wards for a distance of 5, 6, or 7 cm. between the fourth and fifth lumlwir spines, 
thmugL the soft ti.s.aues and the tough liganientum subHavuin between the lamina; 
down to the dura and arachnoid. The escape of a few drops of clear cerebro-sipinal 
lhu<l shows that the point of the needle hus reached the right jilace. Fifteen minims 
of a J to 2 per cent solution of cocaine are then injected. If no ttuid escapes it is 
tisele.39 to inject, for there ia no prtkof that the suliaiiLchnoid i*jjace hiis l>cen reached ; 
the same may be said if blood eaca^ies, due to wounding of the extradural plexus of 
veins. 

When the itijection haa been accompli-shed complete ame-sthcsi* of the x>arts of 
ihe Uxly Ivfc'low the level of the injection results in from ten to fifteen minutes. 
This includes the parts aup|ilied from the lumbar and sacral regions, and in ex- 
c«ptioiuil L-ases may iiiulude the areas supplied by the dorsal and lower cervical spinal 
nerves. This anjesthesia la-Hts from one to three hours, so that even extensive 
operations can be performed without the imtient feeling anything. 

There ia no doubt .^ntnething very attractive about it. In the first case in which 
we employed ilm method we did not tell our student!* anything about the injection. 
We jicrformed an esci.'i*ii>n of the ankle, wliich was very much iiiHamed, in a child 
much given to screaming. During the operation the patient ate and discussed hia 
family atlnirs with iin a-ssiatant behind a curtain which hid from liim hia di.'ieajied 
foou' 

Unfortunately, not only iii the anaesthesia not always so complete, but symptoms 
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appesH- in a few houni vhich far exceed in nojjIeasantDeaa the sequeUe of general 
aniesthe«ia. The principal disturbance is aevere headacbe, often lasting aeveral days, 
and fre<iuently accomjianied by vomiting. To this is almost invariably added a riBe 
of temiJeratiire (to 104' F,), whicb is particnlarlv liable to cause an erroneous 
impression of the state of the wound. It generally falls the next day. 

In isolated cases more severe after-effects have been noted. Th^e take the form 
of delirium, with violent excitement, extreme anxiety, br^thlessness (respirations 42), 
very rapid pube, dilated pupils, and cramjjs or exaggerated sensibility of the lower 
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extremities. Fever and rapid resiviration and pulse continued io one case till tie 
third day. In a few ca-sea transitory motor paralysis was observed. 

Two MtiriouB resultB of this form of aiueatheBia etiU require to be noted. The 
first may seem questionable to many, but we have noticed in cases where the 
auffisthetic worked j)articularly well that the wound ran a markedly unfavourable 
course. 

This ol>3crvation was confirmed by Dr. Cuahing, to whom the subject had been 
mentioned. A stilt more .serious result h death following the injection. We have 
seen one such ca.se, in whitih the fever and hwidache did nut subside, and tuberculous 
meningitis develo].>ed. Dr. Dumont has also published a case where death occurred. 
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W© cannot with certainty exclude the possibility of deleterious effects whidi t-ocaine 
has on the central nervous systam, and esftetially on its coverings, tind which sh*»w 
themselves in headache and other irritative jiljenomenti, giving the net'easury iuipnlse 
to the production of i>e('iiliar inflaniuifttion in predisfjoeeil persons. In coDsidenition 
of the above facts there can be no queatiou, at least until further rese-arch htis been 
csrried out, of the general disadvanta^geB of medullary anaesthesia as compared with 
the much less dangerou^s and more plea^nt general ana'stbesia. 

Every one is not so fortunate as Bier to be able, in their first experiments with 
a new procedure, to diuw attention to its disadvantages. The posiiiinlity of prevent- 
ing the serious after effects of medullary aniesthesia by choice of suitable madia has 
not beun worfceil out. Bier hiniaelf entcrtaips hope of improvement in this direction, 
and K. Schwarz had no bad results from n.sing tropa-cocaine, aa strong aa 0*05, instead 
of cocaine. 

.^-^2. General Anaesthesia 



For many patientR geimnil ansesthesia has the advantage over mere lociil aiiuis* 
tUesi}! that they neither hear nor see the preparations for the operation. Fortunately 
the odvancea of research have put y\A in jiosaession of substances which, in the vast 
proftortion of cases, render gene^.l,l anaisthesia tjuite as .mfe as loeal anaesthesia, aud 
certainly less iiijurioua than luedultary anjeathesift, Confidence has gradujilly «^ome 
to be placed in certain definite contrainflicationa for the use of this or tliat anseg^ 
thetic, and att-tution to them helps to remove that distrust of general anaesthetics 
which even e3cp»erienced surgeons have formerly felt. 

Scbleieh is certainly right when he jioints out that the possibility of effecting 
lucal BQSesthesia makes it, for iia, a matter of conacience to ascertain, in every case, 
that the aniesthetic we choose is free from danger to life. But when he makes the 
statement that in his exjierience it is never necessary to employ a toxic dose of cocaine, 
we too, on the grounds of our ex]ierieace, maintain that the same holds true for 
general auieathetics, for chloroform as well as for ether. Some very experienced 
surgeons (e.</. Kiimniel) liJt^e had uiipK'aftant experiences with cocaine. With auy 
anasathetic whatever, the toxic dose for the jiarticular ease must not he reached if 
onpleaeant results are to be avoided. 

Extensive and impartial statistics, such as those of Gurlt, published by the German 
Surgieal Society, liave [iroved that, if attention be jjaid to certain very definite contra- 
indiciitionSj which can be precisely ascertained, ether, however administered, ia a 
etjtinjjiratively safe ansesthetic. A few medical schools, such as those of Lyons aud 
linston, have remained loyal to this aubataiice (Lntroduced by Jackson and Morton 
in lf<4S) in spite of all the advantages of chloroform' (firat n.'ied by Simpson in 1H17), 
and a number of surgeons, esitocially Juillard (Comte), liave joined (since 1875) in 
praiaiug ether on the ground of long exjierieuce.- Quite recently a nmnber of Gcrmau 
aurge<jus — Dumontj Iloux, Steltzner, Bruu.s, Garre, Trendelenburg, and others have 
turned their attention to ether, and have studied the most advantageous method of 
administering it. The relative safety of ether is now so well recognised that [jatients 
who have to nndorgo an oiieration not infrequently a-sk what atuesthetic is to be 
given, and are reaaaured on Leiiring that ether will be used. A large numVier of 
competent surgeons have in recent years exprcsned the opinion that they never under- 
stood how quietly patients would take an ano'sthetic until they said "good-bye" to 
chloroform and introduced ether in its place. Anat-sthetiatfl who, like Freemann in 
Bristol Gcnend Hospital, liave had much experience of both drugs, also express this 
;>piuicjn. 

' ColHn* Worrell hna umdc some intereKtiiig observatiotis ou the liwtory of otlier anw-Htlinsiii. A» 
«*rly a» 1805 Wan-en anlvreiL iDhiilnlinii of ether to rcUev« tlit bi'i-»tl)itgg iti plithlMK, nnd MiUiitig; ill 
1^42, Dr. Long iiuluceil etiier uarco.iJR Tar Kmul! operations, but it was uot till 1844 that J. 0. Wtureil, 
■t Uonon'* iiuitigntioH, fHnrfoniieit tlie llr«t Ureii ojieratioii im^ler etlier, 

' SchUr claims to hsvii *' indiiu^il the Aral true and. cdiuplete ethLT auwhtheflifl*' In 6enev». 
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4 ^f^^fapsvr; . If n * 'xariima VMiiMtai. ti s^v; hi <nihvnzziiir dr 7*a''^""if "iim 3U!chu«i» 

/j^ j;'-n9 «p;)^:afh^^i<-». <n i^r'aAiofMt intitpronKP- mrszTPaA- viik .-momiiizm. •amuic 
->^ ^-•'»i»(^ %*i#r tT-^si >r 'but * "tie snwKr >t uadu imm. ^aimnninn. in a o^ir 

/^ "h!''^''/''^.-*! i«rv,«na -.i«» f;i»^ "irw jsnit*. tjft pnpiLf ■»*rr-.ine iilaa>tt uiii nnmc-cije. tih* 

yrla*' 'i--a>>o^fln'* v-irt 'iw v^i— ■rtv-.p". "fi::*^ .'^s-cinrj a •• iinniU!* yurihtrij it iKirLarly 

/r»f 4 "•m*-^ •''-.m*' -,r>»»r-r^r» ■»'.'i.<l r^t^ 'htt -airty la Trtil it«^ ihti Jiat ■tyncc-pe to 

/^ViC^nviPfn '-^M**-/^ T ^-h rr.rAr.r n ",f tor •a.-iii:-:niiil-tr. ry 2-irrt ^ tin* iietriiZ^k. snce 

'/'•/Hn *--*n 4 f^^ **V. ry.nau v.-rn ■»:'.'. ier.*rnun«t ieizj. Z..»:iP? itiajKaf-il . cut: the 

< ^jf^r'/iy^r*-' '/ '^/'*>« <?.*!". *f.ii '*.'n<'.r» mi 'r>rt ^tttt; ;t.~i:a :2. iiic* ;r:T» wtzi 'rtrEAiiity 

I V,t'/t,*'t-^tt-t. AfA '^'{^r*, rA7> j,r'/i">**»i tr'r;^ tii: ■itl-'r-Cirrn. -skr. «k:;i<e 'ieiktiL Ai» a pore 

»t-f-ii*fi- 'A *t,*: ^.^Skft ,t<^,/ i.< ^%t^i-}**A. \tA It; 'i'4S» doe* toe A£iii: remj^er. 
X s(t.7'-t*if*-l* *•*, »H f,f^-** 'iTf^rhff.f^itH wh-fth apiiear :•> diyj-crvir ifce peesibility of 

/ fAt'lm^ j/!»r*ly<i< '4 tirf'/l-AUtj oriitij. do r^/t j>rer;l-:.i-i^ :bc p.>»ibility *:< cardiac (uhue 
ffitft f«f;»l7'M '«if ti»'; fivfiXi^^fif 'if^.lTH in the hrsun, althjc^ Ga^kell and Shore only 

W«f '»f», t'/riuhitiAiy, av/*i/J t.Ji<'Si*; cardUc danger* by administering to the patient 
/////// ///^ ////«/ h'! '-ari jit^rfJ, T7ifc action of chloroform too little dilated with air is 
0»« '■«»»•<" '/f f h". WI ftff'Mn, whi':h may 1* referred to reflex influences through tri- 
UMiiittMi »tiii VA({ij4 iwi^j« in tUt: utf*n, }ar^'nx, and lungs on the cardiac and respiratory 
)hitUt-n, l/fif hIr'; t» Um! fi'tnu't uif\nf:ucj; of the {K^i^^med blood on the heart. Holmgren 
Uw tthowii iUni f fi«'. tffh-x r«?M|;irat/>ry and cardiac arrest caosed by the use of non- 
tini'fuituUul ihhniffnrtn difMi>|»»irN H])ontanf^ju»ly, along with the diminished sensibility 
wlif«-li (li'tonitrtirii'M th'' flirt li<!r mlniiniMtration of the chloroforming, as long as the 
M(7'«>MM of ficMii air in ftllowcd, A(»;ording to Cunhny, also, death from cardiac arrest is 
tiyiihUul by wltu'iii'tHU-.riitu <!hlorofonii in |»roiM;r dilution. It only then endangers 
life iUrnuuh iHiriilyHin of tlio r(!Hi»iratory ««ntre of the medulla when narcosis is very 
|)iMlMM^«>d, Til*' voliiniclri*! proportion of chloroform and air in which animals can 
l)vi> III** loiijjpHt iind with the li'JiMt datiinge to themselves has been definitely estimated 
(H (',»'. lit I (Id litroH HJr, lu-cording to Kronecher). The dangers, therefore, may be 
nviiltlcd by linliicltiK tiiin'OHiit with a uiininiuui dose, and not increasing the degree 
lillil iliimljiiii of tlii> iiiiiMHtlii'Hia Uiyonil a cert^un point. 

Thi' illrliiin of HiMlillot, "puro (•liloroform properly administered never kills," 
/ JM llioi'i'fiHK Jiintiitoil, mill tlio luitoniNliment of some authors at our earlier method of 
/ ttlvlii)t lli**l I'hliiriifMi-tn uiid tlion following up with utlier, causes no surprise to those 
I ttliit iHi' pnipi'tly viM'Mi'd in tlu> uw of clilorofonii. Without the help of an apparatus, 
* lie mn'li pi'i<i>itul]niiN iiM will prt»v<>nt tin* ovt'r»tcp|iing of a certain degree of concentra- 
Htin, iiii'\p»>iliMit'«td pni-miiiN whnuld novcr In* allowed to induce chloroform anaesthesia. 

.Innki'i'M, itiid |MiiliiMiUrly Kivp]H<li<r'N iip|NimtU8, constructed on the basis of 
M(>i»\v"» i>\|HM-inHMi<i«, nivo Iho gnsito»l protootion in this respect, as they can be 
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regnlated so as to ohtain a definite percentage of air and chloroform. Dumoiit 
recommenLls Kixtlitie and SeHeuiiinu'rf uiniaratuH.' 

We prefer to us*' tmr own mask (Fig. 2), whieb, while ]ire5*erving the Kha|te 
of Esnmrch's and of f Jerard'-s, Jeav^e a aufflL-i«ntly wido ga]* all I'onnd to render it 
impossible to reajiiro tou eontientrated chlordfomi, and it bus tbe afl vantage that 
iiarerisia niay Ini iiiduffd with miuinml dosen at first, if the drop method Ix* u.st;d. 
Tilts lufthtnl, which was reconiineiided )>y us a year before tlit- jmblication uf 
ZtiL-kerkaudrs pajier in the Cwrespondetuh/tUI fur Simzn'tienfe, in ignorance of 
Leon Lftblje's imblicatton, is uow, eni[ilojii:g Kapi>eler'H a[i]iaiatti!*, the method in 
general use. It puriuits of .such a dose being administered to any {ttitient as will 
induct luiFciKiis without risk. Yet even with this safe nieth<xi of ntbuiiiistration, 
which gives protection against immediate danger t<i life, chloroform lieinji; a strong 
Iioi«(»n to the organs in attended with secondary dangers. The wor^t calamity ia 
sudden death at the eurly stages of nareosiH in relatively bealthj' individiialH. That 
these deaths may iie avoided, every Hurgeoii who has seen thousands and thousauda 
of chloroform cases without one such at-fideut will aftinn. liardeleben, afttr 30,000 
ca^ieA, had his first experie aee of studi a death. But, at the «tnie time, it mu.st be 
admitted that this danger is more difficult hi avoid with the use of clilfiroform than 
it w vritb that of ether, because ehloroform pnxiuce.s its toxic action in much snialler 
dosefl, and therefore Bert's safe interval ('* zone mauiable ") is a much narrower oue. 
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Even careful aurgeons ai'e fltil] confronted with the great difiiculty of keeping up 
the right degree of narcosis during a prolonged ojwration, Ixfcause by it the blood 
pressure becomi^s markedly reduced, and such complications a-s loss of blood add still 
further to the danger. 

However, it m not possible to avoid the more intense toxic action which tiuds itn 
e3£jjre».si(m on certain organs in the after action of the drug, when narcosis has ceased, 
since, when antesthesia has been cotititmed for a long time, degenerative procesHes are 
ssct up in the vital organs. These changes njipear iti certain subjects with chronic 
constitutional or imtritiotiftl disturbances, aod generally pas.-* off without ]>ennaneiiit 
effect within a few hours or days, but may in exceptional ctises lead to a fatal 
termination. The latter cases have drawn attention to the fact that certain sequeUe, 
which wore accepted a* the more or Ichs nece-ssary accompaniments of the narcotic 
etfect of the anajsthetic, such aus vomiting, etc., may have a very palpable causal 
foundatioti in certain organic diseases. These special secpifhe of chloroform narcosis 
have only recently received the attention they deserve. Since Fischer and Tbium 
drew attention to them from having exiMirienced an unfortunate aiae, a number of 
observers have furnished exi»eriniental proof of their causation. 

' Batimoff, worlciug utidtr Ki-onechtr, fotnuJ thnt imnilysi* of tUv rtipiratory e(?atiie anil deatli from 
ctrdUc ftftmlytis occum^ in oue hour with 20 cm. of clilaTofDnii to 100 litres of air. With £ c.c. a 
Mtufutorp DarcDsiji wslh k^^jit up for scvtrnl liQiirs, aud Tor a Longer pmittl this rt'quir«i1 increftiting 
In 7 cm. ii th<j hoily teiniiffnture wuh kept up. Kapfwler fuuml th.it fof witl^faL'tory Darco-sin &^ gmiiiA 
of rliliypoform to 100 litrea of nir wert- rt'r^iiir«d as mi iiiitinl liuso, but that (huo r«cjiureil 50 c.cni. 
Acc>oritttig to P. Bert thm two (rxtretaes Mf, 10 gT«nu per 100 litrei for rbpid atucitlieftia, ku<1 £0 graam 
for citdd«D dMtb. 
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Nothnagel was the first to furnish experimentally the anatomical basis for the 
clinirxi] phenomena. Unger, Stras»mann, Casper, Frankel, Schellmann and Ostertag, 
Bandler and Bastianelli hare contributed to a more definite knowledge of the changes. 
These consist in fatty degeneration of the muscles, especially (but not invariably) of 
the heart muscle, of the kidneys, stomach, and mucous membranes generally, and 
of a coincident fatty infiltration of the liver. Ostertag, from the presence of the 
pigment in the urine, deduces destruction of the red blood corpuscles. Ajello finds 
hyaline degeneration of the vessels, and deposits of the products of degeneration in 
the spleen. Fatty degeneration is associated with necrosis of the renal epithelium 
(Frankel) and of the lobules of the liver. !Marthen found that the changes in the 
kidneys were especially well marked. Pohl showed that the most chloroform was 
found cf>mbined in those organs which contained the greatest proportion of constituents 
soluble in chloroform — that is to say, in the brain and the red blood corpuscles. 
Overtoun found that the different narcotics act by combining with the lecithin and 
cholesterin-hoMing constituents of the cells, whereby they bring about a change in 
the physical condition of these cerebral fatty matters, even the loss of the function. 

Kast and Mester have shown that there is destruction of albumen, as proved by 
the increased excretion of nitrogen, and by the increased proportion of neutral 
sulphates in the urine. According to Battier and Soulier, chloroform diminishes the 
amount of glycogen in the liver, and since the latter acts as a destroyer of the poison, 
the projjortion of i)oison in the urine is increased, and gives rise to vomiting. This 
may be counteracted by naphthol, washing out of the stomach, and the administration 
of glycogen. According to Thiem and Fischer, the safety of rei)eated chloroform 
administration may be ascertained by the isonitril reaction u|K)n chloroform in the 
urine. The urine should no longer reduce Fehling solution. This is important, for, 
as Schenk has demonstrated, the frequently repeated administration of chloroform 
at short intervals is followed by a well-marked degeneration. 

To be able to definitely ascribe the degenerative changes in the organs to chloro- 
form, other toxic, and esi»ecially septic, influences must be excluded. This point has 
not always been carefully enough noted, as wound infection and its more severe results 
are esjiecialiy apt to assert themselves after general ana>sthesia. The greater risk of 
poisoning with other toxic agents, whether they l>e antiseptic or bacterial, is indeed 
one of the unfavourable results of general ana-'sthesia. Galeazzi and Grillo found 
that after chloroform narcosis rabbits were killed by a do.se of diphtheria toxin, 
which was not fatal to a non-nan^otised rabbit, because its elimination suffered in 
consequence of damaged kidneys, just as, according to Battler's views, the destruction 
oj^the poison in the liver was diminished. 

That individuals with fatty livers, kidney disorders, digestive disturbances, chronic 
poisonings, such as Basedow's disease, etc., should be especially liable to the dangerous 
sequelae of general anaesthesia is therefore easily understood. 

Bandler and Leppmann have shown that, in animals, degenerative changes are far 
less frequent and extensive with ether than with chloroform narcosis. In fatal cases 
the symptoms from the after-effiects of chloroform are mainly those of impaired 
function of the kidneys and liver, giving rise to vomiting, icterus, diminution in the 
quantity of urine, and the presence of albumen and casts, and, as Heintz describes, 
marked acceleration of pulse and collapse. In Bandler's case (Wolfler's clinic), 
which ran its course like an acute yellow atrophy, there occurred, in addition to the 
above symptoms, pains over the liver, headache, delirium, blood in the motions, 
unconsciousness, and jjetechial haimorrhages, while, towards the end, leucin and tyrosin 
appeared in the urine. Bandler asserts that it is the fat in fatty liver which com- 
bines with chloroform, and so brings about a complete degeneration resembling that 
of acute yellow atrophy. These i>athoIogical changes are the results of an overdose 
of chloroform, since they are found only after operations of long duration. And 
as it is of great inqwrtance, when administering chloroform, to guard against the 
occurrence of syncope, it is equally important not to expose the i)atient'8 life to 
the risk of these after-effects when the operation to be performed is likely to be a 
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lengthy one. And it should also he noteil that in aniemic and cachectic individuals, 
and iii operations in which a serious Insa of blood is) entailed, all the above conditioDS 
will lie exaggerated. 

The contraindications to the use of chldrofomi are numerous. To iwraoiia with 
cardiac disease, and in those who are reduced by illness and are ameniic, and whose 
csirdiac action is weak, it ishould not Iw given. It is dangerous in operations of 
long duration, in those involving con-siderable hiemorrhago, in subjects with chronic 
digestive disorders, as well as in those suffering from blood intoxication or conatitu- 
tiotial diseoiie. It is suitable for persona of strong constitution, for children and 
adoIescentR. Hagenbach, a ■lery careful observer, haa usetl it almost exclusively for 
twenty-five ye^rs in the JSick Children's Hospital at Basle without a .Hingle mishap ; 
he uses an apjmratus dovi^d by himself, which allows of the adniinifitration of air 
with the chloroform. 

In the author's private clinic, where for twenty years rhlorofcirm hai? been used 
alniost exclusively, only one death has occuiTefL The case was one to whom, during 
a long oittTation, begun under ether, chlorofonn had aftorwarfls to he adniinistered. 
This ia a method we consider objectionable, but one to which we were driven on thia 
occasion, because the patient's atnigglea rendered it impossible to comjilete tthe 
operation. In our private clinic we have a]way.s had the services of the same^ 
anaesthetist — a very careful and conscientious man. 

The dangers of chloroform can therefore Iw avoided, but experience, and a 
thorough examination of each individual case before its administration, Is imperative. 
For this reason it is far more convenient to have at our disposal an anesthetic whose 
range of safety is leas limited, and where want of foresight in the use of which ia 
not forthwith punished by death of the jjatient, Such an anjtsthetic we have in 
ether. 

That ether narcosis may prove fatal is sliown by statistics, but it has this 
advantage over chloroform, that its action on the heart is insignificant as compared 
with its action oo respiration, and also that the poisonous after-effects involve the 
other organs to a far less extent. The contraindications to the use of ether can be 
more precisely fornmlated, and are in practice more easily determined than are those 
of chloroform. Itospiratory disturbances and pathological changes in the respiratory 
organ.=i are the contraindications of prime imp<n'tance, as ether causew more severe and 
more lasting damage to the respiratory organs than chloroform doea.^ A deleterious 
action on the kidneys has also tteen attributed to ether, but exi>eriments and clinical 
observation by Houx and Wnuderlich, as well as by Fueter and Lerber (under 
Duniont'.'* direction), show that in Xhia resjiect ether is certainly not more dangerous 
than chloroform. Yet Thomson, Colemann, and Kemp, by direct measurements, 
have sho^\^l that ether causes a greater diminution in the amount of blood contained 
in the kidney, and in the amount of urine secreted by it> than does chloroform. Out 
of ninety deaths in the Roosevelt Ho-siutui, five were due to renal affection following 
ether narcosis. Browa bivs deacribetl a considerable decrease in the solids excreted in 
the urine after etheri-sation. 

Cn4t3j and albumen are certainly met ■with just as freiiuently after the use 
of chloroform (Niebergall), and, according to Eisemlraht, Zachrisson (Lennander), 
Lerber, Karbacci and Bebi, Luther and Rindskojif, even mor« frequently ; Stockvia 
aud I'oyer maintain, on the contrary, that kidney affections are decidedly more 
oomiuun after ether. 

The i>cculiar effects of ether on preexisting congestive, hypersemic, and inflani- 
maUiry conditions of the larynx, bronehi, and hinga aj-e well known. Such deaths 
as l have seen following ether occurred after operations on cases with marked 
tntchc-al stenosis, diseases of ihe Imigs, or empyiema. 

If) cases dying shortly after the o[»eration, with steadily increasing dyspnoea, it 

Brnns liiut cnllail utteDtioq to ths fn^t that the aftiir-elTiHits of utfaer rf^ujt from its Lmjxirity. 
lYoftijor Divcliatl informs us Ihttl tv«u with the purfjst ether oxooe is gemiroted if it be kfjit iu 
lb<f light. 
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was remarkable to observe how great was the hyperaemia of the tracheal and bronchial 
mucous membranes of even the finest tubes. 

It is worth while inquiring into the causation of the damage to the respiratory 
organs, which may end in cedema of the lung, severe bronchitis, hepatization, and 
pneumonia. For the elucidation of this point the interesting work of Gottstein i» 
deserving of notice. 

If ether, like' chloroform, Ije credited with producing a tendency to pneumonia, 
though to a more marked degree than as Gottstein argues, these pneumonias should 
cease to occur when local ansesthesia is employed. But Gottstein (Mikulicz's clinic) 
has found that out of 74 non -abdominal operations under cocaine, only 1 wa» 
followed by pneumonia, wherea.s in 114 abdominal cases pneumonia occurred in 27 
— i.e. after deducting the cases of pneumonia caused by lymphatic infection following 
peritoniti-s, and the cases succeeding vomiting, he still found 14'8 per cent as against 
only 5*8 j)er cent in chloroform anaesthesia. 

Gottstein accounts for these figures by the fact that the abdominal operations 
done under cocaine were ijcrformed on old ix;ople, and were of a serious nature. 
Mikulicz considers that there is a danger of pneumonia in all abdominal oiHjrations, 
and for this reason he does not perform the radical cure of hernia unless there are 
symptoms of incarceration. 

He accepts the Gussenbauer-Oietrozowski theory, viz. that pneumonia in these cases 
results from emboli, which reach the lungs either through the liver, or through direct 
communication between the portal vein and twigs of the inferior vena cava, and 
he considers that the infarcts so formed in the lungs may, without being primarily 
infected, become secondarily infected from the air passages. 

These deductions of Gottstein's prove, therefore, that pneumonia following ether 
narcosis is not to be considered an ether pneumonia as a matter of course. According 
to some statistics, those of Schultz, for example, pneumonia is more common after 
chloroform — ^a fact in accordance with many clinical observations. What is of great 
importance, however, is the fact that the bad effects of ether on the lungs is in large 
part avoidable, since it dejwnds on faulty administration of the anaisthetic. 

Holscher ' (Esmarch's clinic) states that most authors refer bronchitis and 
pneumonia following ether narcosis to direct irritation of the ether, or of some 
impurity (Bruns) acting on the mucous membranes. Nauwerck deserves the credit 
of having called attention to a new and important source of infection, viz. that owing 
to the paralysis of the soft palate, the root of the tongue, and the epiglottis, the saliva 
and mucus, which are both greatly increased, are apt to be drawn back during 
inspiration, carrying with them organisms from the buccal cavity. 

Grossman considers that the " rattle " consequent on the back-flow of mucus 
and saliva is the result of bad techni^^ue, which he blames as the true cause of the 
lung affections.- 

Hiilscher, prior to inducing anaesthesia, colours the fluid of the mouth with a 
watery solution of gentian violet, according to Lehrwald's procedure. He has 
ascertained that with the patient in a horizontal position, and with a plentiful 
accumulation of fluid at the back of the throat, the act of respiration is suflicient to 
carry the colouring agent to the finest bronchi, and even to immediately under the 
pleura. Where respiration is obstructed this is proportionately increased in one or 
other lung, according to the position of the i)atient, and if the head be propped up 
this overflow into the lung is much more marked. 

But with the head dependent no aspiration occurs, except in cases of tracheal 
stenosis, and then only as far as the trachea itself. So long as the head is horizontal 
and \s inclined to one side, the mucus and saliva, which are copiously secreted in 
ether narcosis, are prevented from accumulating at the orifice of the larynx, and are 
allowed to flow out at the corner of the mouth. 

' Holscher-Ex'perimeut. Uutenucliungeii, etc., Langenb. Arth., B»l. Ivii. 1898, S. 175. 
* UrusRiiiann, on thw aucouut, eutire ly rejects tlie mask introduced by Juillard, and recomiuends liis 
own moditicatiou of Wansclier's iiia.sk. 
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HolMher does not believe that a liypersecretion of mucus ia demonstrable. At an 
^«to[iay pert'oriiied .'shortly after death he found no collection of mucus, and ulso no 
liypenKinia. He finds, too, that however marked salivation juifty be, no uiucua is 
secreted. 

Ill cats, on thi? contrary, which, like Iminiin. WiiigN, and urdike dogs, are supplied 
with «. greii-t number of nmcous glandH in tlte triicheji, be found distinct increuwe in the 
secretion, as well aa uiucus in the chalice cells, and aiao conatautly on the general 
surface of the mernbnine, but considered that the amouut was bo small as to be easdy 
nu'inoved by tht; ciliary movements, which, contrary to Bernard and Engelmann'a 
statements!, are not jiaralysed by ether and chlorofonu. 

Hulseher could never satisfy LLmiielf of the preseuce of hyincriemia or iitflainniation 
of the trachea or bronchi. For this re*son he considers that the tracheal and bronchial 
mucous menibrauea are less atfected than are those of the mouth, iioae, and pharynx, 
but he thinks that this may l»e explained on teleological grounds, since the trachea 
and brf>tiehi cannot exercise this faculty, aw they are protected by tlje mouth and noije. 
He tinds that salivation occurs with jture ether, even although administered through 
the trachea ; but he admitii that a part of the action may be a local irritative one on 
the termination of the lingual nerve, a view held by Claude Bernard. 

He attribute-H bronchitis and pneumonia jiartly to the ctwling effect of chloroform 
nd ether {does he make an exception in the ca,'* of cocaine '?), but for the most jiart 
he corjsiders them the rt^^ult of aspiration of infected material, and of this he brings 
forward proofs. Before the Surgical Congress in Berlin, 1901, Henle communicated 
some very interesting contributiouH on the subject of the inHuence of cooling iu the 
i-aijusalion of pneumonia, and we agree with him that, for protracted operationa, a 
heated oi>erating table, such as wo have used for the laat twenty-five yeans, should be 
universally emijloycd. 

Another iraiH>rtant cause of cerebral au£eniia ia marked cooling of the body. 
This is ttU the more important fr<jm the fact that, in every prolonged anaesthesia, 
whether from chloroform or ether, not only does the body temperature fail, but the 
blood presf^ure is conjsiderably lowered, 

\Vt' conclude from HolHcher'.-i experiments that, with healthy resjiimtory organs, 
the bad effects of ether may be guarded against, but at the eame time there is no 
proof that the same holds good when the organs are diaeaaed, Juat as we consider it 
certain that heart disease and weakness are the contraiudicatiouH to tlie Use of 
lorolorm, so are diseases of the respiratory organs and narrowing of the respiratory 
paesagea contraindications to the use of ether. When using ether, therefore, our chief 
t»re should be to reduce this tendency to cause damage to the respiratory jmsijagea to a 
minimum by following the rules laid down by Nauwerck, Grosamanii, and Holscher, 
\vt, to ajfopt a suitable position of the patient, with the head deiwiident and turned 
to one side, to allow the fNaliva to flow away as it is secreted. Schmidt (KrouBcher) 
jioints out how well animalB, which otherwise sutTer from severe catarrhal affections of 
the air jassages, bear ether aduiiuistered by Kronecher'a api>aratus, the ether mixed 
with moist air being blown down the uratrils. But there is still another factor 
which must be ke]it carcfrdly in mind. When ether (on account of its weakness as 
eom[<a.r*Hl with chloroform, and of the larger dose re^juired) is administered by the 
"asphyxiation metho<l," which Is effected by pouring a large quantity of ether into a 
maak and excluding the air, hypeneniia of the lung."* and marked salivary secretion 
always result. The.se evils may ]>e prevented by diluting the ether with air. 

DrewT has formulated the same rule for ether aji for chloroform, viz. that a 
definite proj-iortion of air should bo usetf with it. He starts with 2 c.c. and rises 
to 4 c.c. of ether in 10 litres. In this way he guards against the sensation of 
choking, and against irritation of the bronchi. Cushny {Kronecher) has eijterimented 
with carefully measured mixtures of chloroform and of ether, which he introduced 
through tuVics into the noae by means of water jiressure, and he jtroved that narcosis 
coidd l>e induced by means of 15 to 20 per cent of chloroform vapour, and that it 
could be maintained with 5 to 7i per cent, while a 20 to 30 per cent ether mixture 
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did not always cause antesthesia, and, to maintain narcosis, ether retiuired a higher 
l)ercentage than chloroform (20 to 25 per cent). As will be shown later, Braun, of 
Leipzig, has arrived at the conclusion that, in proper dilution (5 to 7 per cent vols.), 
ether has no bad effects on the respiratory organs, but that in this form it is not 
always jrawerful enough to induce complete anaesthesia. In cases where the properly 
diluted mixture b not strong enough, we endeavour to avoid the evils of more con- 
centrated ether vapour by inducing anaesthesia with a small dose of a rapidly acting 
anaesthetic, such as bromethyl, which is harmless in small doses. Bromethyl has 
now quite sujierseded chloroform for this purpose, though Lennander, following Zach- 
risson, obtained very good results with the latter. 

Recommended by Nunneley in 1849, bromethyl has found a strong advocate in 
Haffter of Frauenfeld. We have made use of it in accordance with Haffter's methods 
and writings, and can fully confirm bis ex])eriences. 

> — ■ Narcosis may be induced in children by 10 to 15 grams of bromethyl, and in adults 
/ by 20 to 30 grams, the whole dose being put into a mask, covered with impermeable 
/ tissue, and inhaled for 30 to 60 seconds. Tiiere is then no need for the large doses 
/ of ether with exclusion of air, and satisfactory anaesthesia can be maintained for a 
I long time without the cyanosis from impediment to the breathing, and without the 
\ rattle consequent on the backward flow of the saliva. To administer bromethyl we 
\ use a medium-sized im{>ermeable mask. 

We are well aware that deaths have been recorded from its use, e.g. those of 
Kohler, BUlroth, and others. We have never seen anything to cause us any anxiety 
when using Haffter's doses ; but we use only one small dose, and never pour on more, 
as it is only by prolonging the bromethyl narcosis that we feel there is any danger. 

Kegli has described a deleterious action on the kidneys and lungs after the use 
of bromethyl alone, and, in the case of drunkards, he has entirely failed to induce 
narcosis deeply enough to ensure muscular relaxation. Abouig and Baraez give 
similar experiences. The latter author rightly jwints out that induction of chloroform 
narcosis with bromethyl is dangerous, although, since introduced by Ebermann, this 
method (the Poitou-Duplessy method) has attaini^i great popularity in France (Dumont), 
and although, according to Dastre, the toxic properties of the two substances are 
antagonistic, both, however, act deleteriously on the heart (Lohrs) and blood pressure, 
and whereas ether at once counteracts the slight depression caused by bromethyl, 
chloroform rather accentuates it. 

The results of bromethyl-chloroforra narcosis recorded by Rein in Diakonow's 
clinic are not altogether in favour of this procedure. In 167 cases asphyxia re- 
sulted 12 times, the pulse stopped in 8, and no less than 7 deaths occurred in 2260 
cases anaesthetised. . 

The drop method of administering bromethyl prior to ether should remove the 
last objection to this procedure, if the maximum dose is never exceeded. We do 
not consider it adapted to all cases. Partsch's (Larisch) experiences are very much 
in favour of its use as a precautionary measure in all cases of heart disease and cardiac 
weakness where general anaesthesia is unavoidable. Under other circumstances the 
method above described of administering bromethyl prior to ether so facilitates the 
induction of anaesthesia (both for the doctor and the patient, on account of the rapidity 
and ease with which it is induced) that we should no longer neglect such an excellent 
expedient. For all cases where there are no definite contraindications to a general 
anaesthetic, it is far superior to medullary anaesthesia. 

With ether alone there frequently occurs a period of marked excitement with 
screaming, struggling, and clonic and tonic contractions tA the muscles, accompanied 
by difliculty in respiration and cyanosis. With the aid of bromethyl, on the other 
hand, the anaesthetist, after one or two trials, easily succeeds in avoiding any of these 
dangers. The i)eriod of excitement, the reflex action on the heart and respiration, 
spasmodic respiration, or arrest of both heart and respiration, are likewise excluded. 
We have never seen them occur. 

Riedel obtained rapid and quiet ether anaesthesia with relatively small doses by 
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injecting ^., to | grain of morphia half -an- hour prior to the administration of the 
ether, Ak^oliuHc* T<^[uire \ graiti. The&a observations have bees confiriinid by .Juillttrd. 

Comte aiiU JJauioiit consider pure ether anaesthesia faultiest! when iuduL-ed in 
acconhinoe ■with the Juillard-Duradist rules and with the JuilUtrd-Duitiont mask, hut 
Eiimmel gives ((reference to Czerny's uiaak. 

For opertitious ou the mouth tuid pharynx, or on the face, an apparatus auch 
aA that of Ariid and Souchon is to be recommended. Fig. 3, illustrating Amd'a 
apjxtratus, eiplaiits itself. 

In a certain nuniVifr of diaeadea there are absolute cotitraiodication» to the use 
of any gt^neral uiiaisthetic, ixs, such could only be administered with untort.ainty, and 
at a ri^k to the patient's life. 

AiiitmgHt tbose eontraiudications are included all those conditions with which are 
^associated advanced degeneraticm of the cardiac njiiscle, of the liver, of the kidneya, 
or of the lymphatic -Hjatcm — that is to say, in a number of conditions implying 
diaturl»auces of general nutrition, such as Addisou'.s and Busedow'sj diseases, " cachexia 
ihyrenpriva," severe form:* of anieniia, marked degrees of fatty degeneration and 
&lpoiiolisiu, conditions of imiuilion, sepsis, severe poiaoning, diabetes (Baxer has 
wltected twelve cases of de^ith front diabetic coma following anassthesia), and 
►jiarticularly the »tatua thymicus. / 

The number of deaths under an anafsthetie (ether aa wt-ll a« chloroform) in 
subjectj^ with enlarged thpnus and enlargement of the lymjihatic ajti)araliis is 
pro|»urtionately Lighj and ia all the more striking froui the fact that the victim 
is generally in the early decades of life, when, as a rule, the adiHinistration of a 
general atiae&thctic presents the fewest dangers. Friedjuug, in his review of the 
liifTaltire relating to the status lyiuphaticus, haa found only one death under ctlier, as 
upjKXsod to uuniLTOUS deaths under cbioroform. In our own practice, une death under 
ftber (in a Ixiy aged sixteen years), which oeeurR-d, in 18U6, during an ojn'ration on a 
fistulous empyema, dejieiided on the .ntatua lymphaticus. lo these cases death occurs 
from cardiac paralysis durimj the adminiatration of the ante-Hthetic, but it occasionally 
voccurs affft the administration of the aniesthetic. In goitre, and e»i>ecially in cases 
of Basedow's disease,' fatalities arc particularly frequent, 

Friedjung attributes the fatal iissuu in |iart trt mechanical causes resulting from 
the position of the trachea between the thymus and the inuomiimte artery. But 
FalUuf and Kundrat very proiterly do not consider it as i»ositively proved that the 
cause is mechanical. SchlOmi-scher (mints out that, in subjects affected with the 
"status lyrajjliaticua," death iloes not depend on the nature of the aiiajsthetic, bat 
Qocuts a£t frefjuently with ether as with chloroform. It is, therefore, desirable to 
pcsrcu^ out the sternal region, to ]jali>ate the supra-riternal fossa, to examine the 
throat for tonsillar hyjicrtrojihy, atid to investigate the spleen, «iuce by neglect of 
tbe.<ie precautions the patient's life may be exposed to extreme danger. If it should 
then be deemed necessary, a preparatory course of thymus extract may be undergone, 
ge«ted by Escherich, 
''rom our experience, our present position regarding the selection of an anaesthetic 
follows ; 3— 
Every jratient to be subjected tu a general am&sthetic must be most carefully 
examinod for the presence of organic disease. In aU those conditions set forth above 
Bfl acknowledged contraindications to general anaistbcaia, an endeavour must be made 
to jwrform the operation under local anaesthesia ; while in complicated cases it may lie 
oeccaaary to combine the ditfereut forms of local anaesthesia, from .Scbh-iclrs inliltration 
EMtllod to ansesthetisiDg the large nerve trtmks, or nerve roots, by means of medullary 
anesthesia. 

In eases in which these methoda do not suffice, or are not {(oasililei, and a gonentl 

' In tliew! »ii1>j<;cU a fouibiuiiLiou with tlie »tiitus lymptjaUcus U, uceording to Moliius, Sjujucfr, 
•ad 81 Jiuil^Ur. fr(.'i)iK*litIy t'a)!li<i. 

' Wc licud bojdJy jxilut out thiit w« prcbuppuse absoliil* purity of each ajiiKslbetit', proper 
■longer Ptc. 
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Ether should therefore be substituted, and even thk must be diluted with a definite 
pro]>ortion of air, and only adminiatered in smatl doses. 

The subcutaneous injection of brandy (|t to 5 water), recently advocated by 
Poficet (Longe), or, better still, the method which i,ve long ago adopted, viz. of adminia- 
teriog stimulauts, cither tea or alcohol, is admirably suited to such cases. Poncet glvea 
ten to a hundred injections during the operation, and Kiiminel also reconunenda 
the combination of chloroform narcosis with large quantities of alcohoJ. Prolonged 
fa^atiug should be avoided in these cases prior to operation ; it is better to empty the 
stomach immediately before the oi>eration. 

2, Having excluded all contraindications to the employment of a general 
aiweBthetic, the choice of the aufesthetic to be adopted depends on the presence or 
Absence of disease of the respirutory passages. In all cases where there ia do 
hindrance to the breathing, and no aifection of the respiratory organs, ether must 
be regarded as the most suitable anaesthetic* The beat method of procedui* is to 
induce narcofttii with a single dose of bromethyl, and to maintain it with ether in 
measured doses. The *'drop method " i& not u.Hually sufficient, but success ia 
geueralfy ensured by pouring on measured fjuantilies of ether, according to the 
effect pnxluced on the fiatient. 

By tliiB method a tiuiet narcosis is generally obtained in five, or at most In ten 
minutes, and it is sufficient to carefiUly watch the (.onjunctival reflex and the respira- 
tion. The condition of the pupil is a valuable indication of the degree of anajstheaia. 
According to Kappeler, as sensibility disappears the pupil becomes small and im- 
mobile, whereas in the excitable stage it may be dilatetl. The behaviour of the 
pupil is, however, much less cou.'ftant with ether than with chloroform. In prolonged 
ether narcosis the pupils should be watched, and this is atUl more imjwrtaut when 
there ia a special necessity for inducing anaestheiua with chloroform. In a |jatient 
Qjuder the influence of chloroform, whenever slowing of the pulse appears enough 
has been given ; to give more ia to court danger, blowing of the breathing is also 
a wgn to be cautious in gJiiTing more,- 

Finally, stertorous breathing, complete muscular relaxation, and irregular pulse, 
indiciite that the full permissible dose has been given. It is frequently difficult to 
obtain i|uiet and complete uarcoaia in alcoholic subjects. The dilEculty ia beat over* 
come by a previous injection of J to A grain morjihia. We, nevertheless, even in these 
cftees, restrict the use of morphia as far as possible, fearing, like Kvimmel, the 
production of respiratorj' disturbauces, Jloreoier, by giving alcohol in large doses, 
wtJ can much more efficiently facilitate the induction of anassthesia. Franck also 
protests against the use of morphia on a^-count of its depressing action on respiration. 
We have not made use of the addition of }[ grain atropin, as suggested by Dastre, 
although this would appear to guard against dangerous reflexes (e.y. cardiac arrest) 
acting through the vagua ; it certainly at:tvS advantageously by preventing the secretion 
of saliva, but Franck fisserts that it cannot Ix; given in sufficiently large doses to 
be of any service. 

Chlorofonn should supplant ether in all cases where, in the absenca of a definite 
contraindication, injury to the respiratory organs is suspected. It should always be 
given by the drop method, beginning with minimum tlosea, and always with sufficient 
access of air ; and its aiiminirttration should he regulatt^d by the condition of the pulse 
and the state of the pupilti.^ lueiperienced chloroformiste should use Kappeler's 
apparatus. 

' Special sttcntLon tutut yet be ilrawii to that i:Diitfamiiicut]aD to gther depetiditig on itii action 
in eaminf excitement nod a rifle in the hlooil pr«8.Miir«. Hor!<liiy a^-oid-t ether in braiti opcratiouH an 
■roouBt of the severe hKTnorrboge, aud De QuefVaiu hii» poiiiiud out the dntigcT of apoplexy. Vfni wish 
aipTMslf to Htata that ve quite recngniae tbat ^ur^eous who Lave at their dispojia] ri^liitblij cbluro- 
fixnulMta bave moalned tjiiu to chloroform bji th« ameiitlietio par cjcceiirttce lor indiiciDg a quiet 
■a— theaiii. 

' Kobhmk has drawn attention to athetotic movctaeutB of the iiugeTB aa a ^gnal for (MUtioiL, 
' MlkiiUcx polota out that patiotiti arb very frequently much too doeply auteiitlietiaed, far beyond 
tlw BMre state of analgeida gem-rally required. 
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Chloroform anaesthesia of long duration («.e. in operations of more than one hour's 
duration) must be avoided under all circumstances. 

The other conditions for safe general anaesthesia, besides strict attention to 

^ntraindications, are, avoidance of assphyxia and syncope; the former depends on 

closure of the glottis owing to the so-called " swallowing of the tongue " (really falling 

back of the epiglottis), or on spasm, or on blood, mucus, or food getting into the 

glottis ; syncope is dependent on cerebral anaemia. 

Suffocation must be guarded against by avoiding too intense stimulation of the 
terminations of the fifth nerve (also of the laryngeal nerves, and of the vagus termina- 
tions in the upper air passages), due to the sudden contact of concentrated vapours ; 
this is the cause of the reflex spasm of the glottis and of the involuntary muscles 
of respiration, and also of cardiac arrest. 

Rosenberg prevents these reflex effects by spraying the mucous membrane of the nose 
ith a 10 per cent solution of cocain, and Francois Frank also recommends this method. 

" Swallowing the tongue " is a consequence of the paralysis of the muscles of the 
tongue and pharynx, the flaccid epiglottis falling back and occluding the entrance to 
the larynx during inspiration. In a patient in whom we had to resect the lower lip 
along with the chin and the central part of the jaw, we were easily able to convince 
ourselves that such is really the mechanism. 

This complication is avoided by the Heiberg-Esmarch grip, by placing the four 
fingers behind the angle of the jaw and pushing it forwards. The effect of this, 
as we were able to demonstrate in the above case, depends not merely on the pushing 
forward of the tongue — how frequently we see that pulling out the tongue with 
forceps has no effect — but on its being lifted up, thus putting the glosso-epiglottidean 
ligaments and the epiglottis on the stretch. Our mask is constructed with two rings 
(Fig. 2) for the thumbs, the fingers being kept in such a position that they are ready 
to grip the jaw. Obstruction from blood, saliva, or mucus is avoided by inclining the 
body with the head downwards, a position which also affords the chief means of 
preventing cerebral anaemia. 

Food may be prevented from entering the larynx by keeping the stomach empty, 
either by fasting for three to five hours previous to the operation, or, where this is 
impossible, owing either to the exhausted condition of the patient or to the pressing 
necessity for immediate operation, by emptying the stomach by means of the syphon. 
This should never be forgotten. Vomiting of itself is of no consequence, except in so 
far as it brings up food stuffs. It seldom occurs, however, if the stomach be empty. 
A special precaution to be taken to heart by young ansesthetists is not to keep the 
jaw forward when vomiting sets in, as by lifting up the epiglottis stomach contents 
gain access to the larynx. Attacks of syncope are far graver than the danger of 
suffocation, and must be guarded against by prophylactic measures. The best means 
of preventing the cerebral anaemia, which is responsible for sudden syncope, is by 
placing the patient on an incline, with the head more dependent than the tnmk and 
legs. For some time past we have been in the habit of using an oiHjrating table 
which is constructed on this principle. The introduction of the Trendelenburg 
position has made it very easy to carry this out, and experience goes to prove that 
syncope need not be feared with the patient in this position. This gives the 
Trendelenburg position the advantage over that of Rose, in which the operation is 
performed with the head hanging over the end of the table. 

Further, cerebral anaemia is to be expected when there is extreme loss of blood, 
and, when this is unavoidable, the anaesthesia should not be carried too deep at the 
commencement, and should be immediately stopped. In such cases general anaesthesia 
should, whenever possible, be replaced by local anaesthesia. The best means of avoid- 
ing the danger consequent upon the loss of blood is immediate intravenous transfusion 
of a 75 per cent salt solution at 38' to 41' C. The administration of the anaesthetic 
should be stopped also in cases where anaemia of the brain is produced, e.g. in ligature 
of the carotid. 

Another important cause of cerebral anaemia is marked cooling of the body. This 






is all the more important from the fact that, in every prolonged anscsthesia, whetter 
from chloroform or ether, not only does the hotly toroperature fall, hut the blootl 

~ ©reAsure is coneiderably lowered. Operations should, therefore, be performed in a room 
>'^leasantly wiirra, and what is even more important ia, that the patient's body should 

\ be kept warm. We use for this purpose a special operating table he-ated by fiULtig it 
\ with warm i«iter. To oiwrate in that tropical heat so long fashionable la a niiatake.^ 
Lastly, fear and anxiety perceptibly increase the tendency to syncope. In such 
circujiu9tance8 a dose of morphia may be ungrudgingly given before operation, but an 
appropriate dose of alcohol, or, better still, of tea with some brandy in it, is perhaps 
better. Aecording to Feilehenfeld, the addition of five or aix drops of tincture of 
strophanthuB is sufficient to ensure complete composure if given on the morning of, and 
for two nighta before, the operation. The aubcutaneoua injection of niorpbia before 
begioning the operation would seem to be a very doubtful proceeding, becaiue in 
certain persons morphia rapidly produces a sensation of unea^inesa with accompanying 
attack.'! of syncope. 

In one of our last caaea of death under chloroform, in which all precawtionB had 
been taken, we are inctined to ascribe death, which took place at the very eom- 
merioemeot of the operation, to this idiosyncrasy. The ]>atient htid had an injection 
of i grain of morphia immediately before the operation, instead of half-an-hour 
beforehand, as hud been ordered. The patient, a woman of eighty years of age, suffer- 
ing from trigeminal neuralgia, collapsed at the firnt incision, the puke disappciired, 
reapinttion stopped, and the face assumed a bluish tint. 

<^ Lastly, cerebral amieuiia from shock consequent upon too early commencement 
of the operation must be guarded against. If the sensibility is not entirely suspended, 
a sudden intense pain in certain Bon.sitive nerve areas may result m severe shock, as 
Cirle lias quite recently shown. Gushing has also noticed similur shock during 
auastheaia when large nerve trunks are severed. 
^y^ 4. If cardiac and rea[)iratory arrest (which are usually associated with pallor or 
^^ alight cyanosis and dilatation of the pupils) should occur during anajsthesia, in spite 
X. of careful attention to the above prescritwd rules, there remain hot two reliable 
^■prooedufeSi, viz. artificial respiration and transfusion. Artificial respiration ia the 
<apedient to which one naturally turns in every case. As long as respiration con- 
tinues there is hope of resuscitating the cardiac and cerebral action. Many cxjU'ri- 
meutera have been much astonished by the fact that animals, if iirtificial respiration 
be kept up, are not killed even by a very considerable pressure on the brain, and it 
is unfortunate that in man we have not got a convenient mi^ns of inducing and 
tnajntaiuiiig respiiation. With Kronecher's apparatus a deep and regular respiration 
can be kept up for hours, by firmly tying a tube into the trachea and pumping in 
■ir periodically. There appears to u« no doubt but that the inetiiciency of artificial 
respiration in man, in a certain pro^xirtion of cases, depends upon im imperfect methods of 
carrying it out. Larhorde retlexly stimulates the voluntary muscles of respiration by 
rhythmical traction on the tongue, with irritation of the naso - laryngeal nerves, 
Kn&pp and others extol this method, which is supposed to act by exciting the 
respiratoiy centre through irritation of the glo.'iao-pha.pyngeal and superior laryngeal 
DDTves. Strong faradic atirnulation of the phrenic nerves, as already described, ia 
very useful under certain circumstances, and we are not convinced of the general 
ajjplicahiiity of Braatz's objections to it. 

Of the methods ia vogue for inducing passive respiratory movements, that of 
Schuller ib, according to Djelitzin, the most etticient. The same method was intro- 
ducetl in our own clinic quit« independently by Roui, It consists in raising and 
forcibly depressing the lower costal arches by seizing them from above with four 
fingers close to the attrnuin (Djelitzin). How deep au inspiration and expiration are 
thua obtamed can easily be demon.Mt rated. Djelitzin at the same time raises the 
thorax and relaxes the abdomen by fleeing the thighs. 

<' Accordiiii; to Allan a higher Ivrnpcrature is dnnfjuroiiji. la uiim»U MUisitli«tu<>d in a bunted TOODI 
the l*tui«r»iuro rises while ihe blood pleasure ftUn markedly. 
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Sylvester's method, also very effective, consists in stretching the thoracic muscles 
by raising the arms till the elbows touch behind the head, and then forcibly depressing 
them against the ribs and towards the sternum. The tongue must be simultaneously 
pulled out, or tracheotomy performed. Brosch cordially agrees with Djelitzin's 
observations and writings on the technique of Schiiller's method. He has established 
the fact that the greatest increase in the capacity of the thorax is obtained by increas- 
ing and decreasing the sagittal diameter. He therefore places a high cushion 
between the shoulders, moves the arms upwards past the head, and then forces them 
backwards towards the ground ; this causes inspiration. For expiration he presses 
the approximated elbows with increasing force against the chest wall. 

Of the methods of pumping air into the lungs Kronecher's apimratus seems to 
us the most efficient. The mouth is kept open for expiration. 

Transfusion may take the form of auto-transfusion by placing the body in a 
sloping position. 

The supreme importance of the position of the body during ana'sthesia has been 
recently demonstrated by the beautiful exj)eriments of Leonard Hill on the influence 
of gravity on the circulation. In dogs rapidly anaesthetised with chloroform, or chloro- 
form and ether, the pressure in the carotids rapidly sinks to zero, rising immediately 
the body is raised into an inclined [)Osition with the head low, if the abdomen is 
compressed or firmly bandaged. These i)henomena are not influenced by artificial 
respiration. With ether the blood pressure falls much less rapidly, and the action of 
both anaesthetics continues for some time after their administration has been stopped. 

Opening the abdomen when the feet are lower than the head causes a serious fall 
in the blood pressure. The risk run by persons in whom the blood pressure is a priori 
low and whose heart action is feeble (changes in the heart muscle, or exhaustion from 
tachycardia) is particularly great, if the eflFect of the influence of gravity on the 
circulation be not carefully considered. Further, the normal compensation for the 
influence of gravity brought about by the vaso-constrictors of the splanchnic system 
is upset in all persons who have been in the horizontal position, a condition occurring 
in a large number of our operation cases. Although cessation of respiration always 
occurs first, yet, according to Hill, it is the vaso-motor paralysis which induces the 
most urgent symptoms. But the final and most dangerous arrest of respiration (with 
:8hallow Cheyne-Stokes breathing) is the result of a failing blood-supply to the respira- 
tory centre and to the brain in general, and is consequent upon vaso-motor paralysis, 
which can only be removed by rapidly raising the blood pressure. 

That the heart can still go on beating after the brain is paralysed dej>ends on the 
fact that the circulation may persist longer in the coronary arteries, owing to their 
relation to the heart. 

It is worth keeping in mind that firm bandaging of the abdomen, which Leonard 
Hill has practised in animals, is an aid to the vaso-motor nerves in producing 
compensation for lowered blood pressure. This procedure is, however, only })er- 
mlssible when it does not seriously interfere with respiration — that is to say, where 
respiration is almost completely thoracic, and therefore chiefly applicable to women. 
For this reason chloroform is very safe in parturient women (Hill). It is much better 
in every case where vaso-motor paralysis is apprehended — that is, according to Hill, in 
every case of narcosis, and especially chloroform narcosis — to place the patient in an 
inclined position. 

We direct attention to the description of the oiwration table we use for this 
purpose. 

According to Hill it is far more important to raise the pelvis than to raise 
the legs, but this must not be carried so far as to slowly engorge the heart, for 
chloroform itself may directly paralyse the heart muscle. This was proved by Gaskell 
and Shore in their experiments with crossed circulation, the brain being excluded and 
respiration being maintained. On this account Hill recommends pressure on the 
thorax, with the heart to be filled and emptied. This is, in short, the procedure 
usually followed in performing artificial respiration. 



('''^ Next to transfusion, therefore, correct )H>sition of the bcKly is our ntoat valued 
safegtiajd, bat more as & prophylaL-tic measure — a precsiution to be taken at the com- 
mencement of the ofieration. Every operation under a general aniestbetie, especial !y 
when chloroform is used wnd when the i>atlent'a blood pressure 13 naturally low, 
shoidd be jierformed with the body in a sUghtty sloped position, the pehia and lower 
extremities boing sMghtly raised. 

Attempt*! at resuscitiition, in all cases in which the blood prt'ssure has fallen, 
ahotdd be conducted with the body inclined at a moderate angle, and should be 
furthered by reguLar compression of the alxlomen and mechanical eniptying of the 
heart. Koaig recommends a rapid succemon of blowa over tho [jrawordin, white 
Hill compresses the abflomen and thorax alteniately. A still more eU'et-tive method 
of carrying out thi» [irinciple is by direct niasisage of the ex]xj»ed heart, as recom- 
mended by Prua and c^rrieti out by Tuffier and others on the living auhjtct. 

By this heroic treatment Pms aiicceeded in reauacitating sixteen out of twenty 
one animals killed by chloroform, and thirty-one out of forty-four artificially eufl'ocuted, 
although respiration had ceased for one hour. Prus, however, employed another aid 
to reaUBcit^tion, viz. transfusion, which way merely another means of attaining HiU's 
object of supplying blood to the heart and brain. The extraordinary effects of this 
in hseniorrhage, where the blood pre-ssurc has fallen to a minimum, are well recogniaed. 
In »«ch cases auto-tranafuaion is no longer sufficient. Moreover, aa it is ao often re- 
quired in those cases where, combined with aevere haemorrhage, the blood pressure ia 
being lowered by some toxic absorption, it would appear quite justifiable as a means 
of resu-scitation in those case.'* where the filood itrcssure has fallen. 

Borrow has seen such success follow the subcutaneous injection of relatively amaU 
quantities of normal saline solution that he m <[Qite enthusiastic about this method. 
Ijong l»efore Borrow's pajier was published, we were in the habit, in our lecturers, 
of recommending intravenous trunsfuaion as a valuable remedy in easci* of chloroform 
eollapsfi, and we instructed one of our students, Mis.s Gomljerg, to .study the action 
of transfusion experimedtally under Kronecher's direction. 

Some of oiir clinical exi»erienccs are convincing. A boy of eleven, who was being 
operated on for a retro-maxillary tumour, suddenly became puUeless at the end of the 
operation, reepiration ceased, and the pujdls no lon{»er reacted. Stimidating injections 
and subcutaneous infusions were administered without success. Lowering the hej\d 
bnd no effect. Tracheotomy was ]>erformed and artificial respimtion begun ; at the end 
of twenty minutes no reaction could be made out beyond au oc'casional spasmodic con- 
tiBftion of the face ; the raeilian basilic vein was opened (no blood escaped from it)^ 
and one litre of salt solution at 41" C was slowly injected, Sjiontaneou.s espiratioo 
then appeared, the cardiac im]HJl8e became jialikable, and, lastly, the pulse returned 
at the wrist. 

After removal of a flbro-sarcfmia from the ba.se of the skull in a boy, jiaralysis of 
respiration supervened, and lasted for one hour, with a just jierceptible, very rapid 
Iiidso (lr)0), and complete untfonsciouBne.Ha. Chlorofonti had been given through a 
tmchcotomy tube. pKscordial massage and artjticiid refiiiinition produced no re.«(nlt, 
although the ap]*lication of a strong faradtc current to the phrenic nerve.s (the di.sc 
on the abdomen and the small rounded electrode on the anterior border of the scalenus 
antieus) caused satisfactory respiratory movements. Imniediately on stopping the 
faradic current the pulse became bad. After an hour two litres of salt solution were 
traiisfuseil into the median basilic vein. One litre had been previously given auV 
cutaneously with no effect. Almost immediately spontaneous respiration commenced, 
and tlie patient began lo resjKind when shouted to. In cases of death from ether, 
mich as those of Kaarstierg, where rcsfiiratory arrest wcnrred while the he&rt con- 
tinued to beat, tmnsfuflion might have been equally successful. 

By filling the heart with fluid, therefore, the activity of the cardiac and respiratory 
centres may tn- stimulated, even after [trolonged arrest. Mention must also l>e made 
of Gottlieb's ej[|.H!riments. The blond jiressure may be permanently improved by 
ropcAted injection of a 10 ^>er cent sioL of suprarenal extract. Ue got this reaction 
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afti?r <'om])lctt' arrest of tlio liwirt for five iiiiimtes, especially when I 
with massage and comjtression of th(* jiraicordiji. 

Mankowsky even considers that, in api^rent death from chlon>tni 
a few com. of 1 per cent solution of suj)rarenal extract is more etfic; 
other means of resuscitation. 

How far we are called ujKm to use jxtwerful electric shocks ':■ 
of cardiac arrest must, in the jiresent st^ite of our knowledge, !■• 
exi^eriments. 

Our exi>erience in such cases ])oint.s very definitely to intra\' 
Sulx'Utiineous infusion, when the blootl pressure is reduced to si 
rapid enough, although it is sufficient in cases of respiratory arii 
is good ; but when syncoiH) baa sujiervened, and suV)cutaneous inji 
intravenous injection may still be of use. It nuist bt? continue' 
that the circulatory system is so filled as to ensure that a sufficiii 
goes to the heart, and is thence sent to the brain. We have us. 
attain this object. 

It is obvious that artificial respiration and alternate abdi 
massjige must not be relied U]»on in cases of ces.sjition of respii;:' 

In so far as the fall of blood pressure and consequent cc 
motor i)aresis (Hill), transfusion is more strongly indicate<l tli,: 
If, as AVinograduft' and Schmiflt-Kronccher nuintain, this dc]- 
cardiiic ganglia, then it, like any other method, will have n<> 
heart. 

It is still an oiK?n question whether any benefit is derive, 
of the cardiac muscles by the Konig-Mass method, whirl: 
comi»ression of the heart by reixrated firm comjircssioii > 
brought a jiatient round after forty minutes' continued card 
combined with intravenous transfusion of salt solution, 
point out that the success attributed to exitansion and • 
in artificial res])iration was, in i)art, due to the artificially < 

The improved methods of giving ether have renden-'' 
suiHirfluous, although no less an authority than Spenc' 
chief anawtlu'tic. Similarly ethylchloride (Kelene) has 
as a general anaesthetic, as it is not free from danger, w \ 
over ether or broraethyl. 

Ethylchloride was introduced as a general narco' 
is much prai.sed by Lotheusseu for .short operations, ii.~ 
it in V. Hacker's clinic at Innsbruck. Five gramm 
on to wool, so that it freezes, and this is then inhal< 
said to cause rapid narcosis, followed by rapid awakeij 
Dumont al.so i»rai.ses it. He pours 5 to 10 ccm. in- 
mask, and when the lutiont is ana'sthetised be contit 
it more esiH'cially for the induction of ether \\<r. 
transitory, but Kiinig's experiments do not aay nn. 
case not long ago in the CorrtfiMndenztA. fiir acfiv- 

In 189G Soulier discu.ssed the subject and r- 
we gave it a trial for general narcosis, with uii' 
unfortunattjly roitort, as the clinical records of t' 
therefore not in a jH^sition to give definite inform- 

With regard to mixtures of diflFerent anicsti 
IK)ints out, if the mixture containing chloroform 1 
its volatility, ether remains ether, and chlorofov 
inhalation method, the elfcct is that of pure c' 
Harley's A.C.E. mixture, and Billroth's chl- 
siKrcial way, deiK'nds upon the fact that tji' 
If u.se.l seiKirately a much more reliable opini< 
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anaesthesia may be induced without danger from cerebral anaemia or fear of aspiration, 
but it must be specially noted that this inclined position of the body ia not to be 
^nfounded with Rose's " hanging-head " position. 

Rose, in his method, did not make full use of his originally excellent idea, for 
the chief importance of this position does not lie in the " hanging " of the head, but 
in the inclined position of the trachea, its upper end being at a lower level than its 
lower end ; there is thus, as Holscher showed, very little flow into the bronchi except 
at the end of a deep inspiration. In the inclined position the head is placed higher 
than the throat, so as to avoid the great disadvantage of operating with the head 
hanging ; venous haemorrhage, which occurs when the head is in this position, may 
be so excessive as to demand a hurried change of position in the middle of the 
operation. 

The above advantages of a sloped position of the body should be made use of 
in all operations in the region of the head. As Riedel points out, it is particularly 
serviceable in hare-lip oi^rations, and it is the correct position for operations on the 
tongue. This simple means at once rids us of the trouble of blood, etc., flowing down 
into the larynx. It is ecjually useful in operations on the larynx, pharynx, etc. 
In considering these operations later, it will be pointed out that, by this position, 
Trendelenburg's preliminary tracheotomy, as an expedient to secure quiet anaesthesia 
and as a preventive to aspiration, may be dispensed with. Many surgeons agree 
with this view, as tracheotomy decidedly predi.s[)o.ses to pneumonia, and should there- 
fore be avoided as far as jjossiblc. 

The inclined position of the body, introduced by Trendelenburg, was recommended, 
not on account of its influence on narcosis and as a preventive to aspiration 
pneumonia, but because it greatly facilitated the operation in other ways. By the 
simple inclined position, the alxiominal viscera can be kept at a distance from, or 
close to the field of operation ; either may be required, depending on circiimstances, 
but it is more frequently the former which is desired, and it is with good reason 
that gynaicologists have made full use of the possibilities oflFered by this procedure. 
It is no less useful in operations on the intestine, especially those on the rectum and 
bladder. But, as we have i>ointed out, if full benefit is to be derived from position, 
we must not stop at inclining the whole body, as, for instance, in the case of elevating 
the head while keeping the throat low ; in many operations it will be found advan- 
tageous to elevate only limited parts of the body, while other parts are left dependent. 

There is nowadays hardly a clinic or an operating room in which there is not a 
table that can, according to requirement, be depressed either at the foot or at the head ; 
but if full use is to be made of such a table, individual parts of it must be capable 
of elevation, not only the head end, which was always movable in the older tables, 
but also .sections for the throat, the ui)per part of the thorax, the upper part of 
the abdomen, the waist region, and the pelvis. A consideration of thyroid operations, 
cholecystotomy, nephrotomy, and operations for deep pelvic tumours, will -show the 
advantage of such segments. 

A good oi)erating table should be so constructed that it can be heated, that the 
body may occupy a sloped position (the opposite to that of the old tables, where the 
head lay highest), that the slojje can be increased or decreased as desired ; further, 
it should consist of several divisions, each capable of being separately elevated by 
a simple mechanism. 

The advantages to be derived from correct position of the patient after operation 
are not universally appreciated. Even after the most serious operations in the 
region of the throat, we have found that aspiration pneumonia may be avoided by 
maintaining a dependent position of head and thorax until swallowing is again possible. 

Fenger Just and Alfred Madsen, of Copenhagen, have designed an operation table 
capable of being heated, the top of which can be moved in its long and transverse 
axes after the fashion of Doyen's table, and which, at the same time, allows the head 
and pelvis to be raised indeijendently of each other. 
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The pr^nriphit of the treatment of wounds which are laid down in the third 
edition of this work have, of course, reiiiaiiied uuchaiigctl. We can only rt-jx^at 
tLat all oj^temtive gktU is; entirety wasted unlesfi sudioietit attentiQn be paid to the 
prevention of wound infection. 

After Fr. Sehultze, Schwann and Hehnholtz, Schriider and Dusch pTcjmrcd the 
•way for the deiuoustratioti of the fact that air, after beinj; heated, treated with 
sulphuric acid, ur tiltered through cotton wool, does tiot cause putrefactioti if organic 
material iie kept away from it, Pasteur laid dow*n the broad principles of the 
observation that no decomposition of organic material occurs without the presence 
of living germs. Numberl&sa workers, for example Tyndall in the case of the air, 
and itindllcisch in the case of water, have demonstrated whence these living gemis 
^K originate. 

^P v^Liater hua, since 1867, on the foundation laid by Pasteur, built up the principlea 

,^^i the present method of treating wounds by proving that decomposition in wounds 

^Spnb' occuTd after the a^lmittance of organic particles from without. Jules Letnaire 

had [ireviously farmulated the axiom, "Pas de suppuration, si I'on tue les gernies." 

Lister, witli due caution, pointed out that the.ie organic particles are really germs 

capable of development. 

Koch has t-nabled us to discover, in individual cases, the germs which cause 
wound ijafectioti, and to study their action more cloatjly, iiiilroth had worked on 
the same line", but with insufficient methods. BiJlroth and Thiersch assumed the 
presence of germ.«i in the interior of the tissucH, but improved methods have enabk'<l 
tia to prove that, in hailthy individuals, germs only exist on the surface — skin 
and mucotia membraaes—and that they are always carried into the deeper tissues 
from without. 

Our knowledge of wound infection and its prevention rests on this baais. Schultze, 
Leaser, and Schede transplanted Lister's principles into German soil, where they 
at once took root and bore fruit plentifully, thanks to Volkmann's euthudaatie 
initiative. But in spite of the enormous amount of work contributed in the last 
decade to advance the methods of treating wounds, a coni]dete understanding of the 
beat means and methods has only betn rejiched in a few directions. In other direc- 
tions the views held are varioua and uncertain. So much has, however, been ascer- 
tained that we can with abaolute certainty prevent infection of our wounds by antiseptic 
precautionSj in other words, by disinfection of all the niateriala necesjsary to the 
treatment of w^ound-s and e.s[wcially of everything which falls under the heiidiag of 
dpe««ings, inatrumeutsii, and lotion-s destined to comu into contact with the wound 
turface. The greatest advance in this direction is, that in the prejiaration of these 
inati'riaU we have abandoned the old highly complicated methods in favour of very 
simple ones^ wliich enable us to ob.serve the requirements mentioned above, nut only 
in the elaborately furnished cHnii|ueH and operating theatres, but also in the simplest 
and most humble conditions in practice.^ 

As regards the instrument.H, dressings, and lotions, they can be completely 
atcriliaed by lioiling, or by subjecting them to the stction of circulating and eomjiressed 
tteam^ for a sufficient length of time. Infection by direct contact, generally designated 
as contact infection, which threatened the life of every person ojicrated on prior to 

* We M* uot, like Walcher, much incliDttl to limit the Baeptic flahl in opemtion* att much ua 

tKMHihle. li ti^quirtMi nil utulnly greater amouut of watch fit] i!bM!i to keep at a ilisUnce duagt^rii which 

y.'^re ti'Liii;iti^ roiiiid the Ixxly than it does to exclmlcr tJiem nlto^utlier. It is, of cours^^ corrvct that the 

( tk...r..i,. ,1 :(t]iiuljLril shouhi h-e that Dothinj? inteutiv* Nliould ajiproach thu woimil, imiS the cotiiniotioii 

t^veiit metiHtrualkig uuriH-it Irom Attertdiiig op«ratLOtiii vtHA niost jtist. The il<ini&TciiiiDii ot our 

I'l of np^ratioD, aa we uiKlemtaiici it, is beat illustrated by the accoiupanyiiig tlgure. U shovrs 

ill an irjemtion foc gottre how the n*\ of tbe body U ahat ofT frcjm the site of op«niUoii \>j in«uiB of 

■tcrilfl (he«ta. 
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Lister's antiseptic treatment, is thus aboMsbed. Although the hocteriologicaJ 

tliompeutica, t'jjpecially in wound treatment, are not at present making remarkable 

progress, the acquieitiona already made to our knowledge will not readily be abandoned. 

The first Bsecntial in the treatment of wounds may therefore be stated as follows : 

. aU solid and fluid substances which cotne into contact with a wound, either directly 

' y/or iudirectly, muat be sU-rilisjt-d. This is accomplish ed by boiling for twenty minatea 

^ in ordinary water, or in solutions lesa injurious t^ the materials boiled, such as a 1 

\pcr cent isolation of soda for mstrumenta. Sterilisation of dressings and instrumeota 

la matprially shortened by using circulating and compressed steam. If this be 

allowed to act for fifteen ininuteg at 130° to lib" C. perfect steriligation is obtained, 

aa Tavel and hia pupils have demonstrated.' 

The preTOution of infection of the dressings after sterilisation and before uae 
was for lon|^ overlooked and neglected. Only those materials can be regarded as 



comi'Ioti'Iy sU-viHsovi wbirh lu^ 
ftp|>ji:ntu!* utid aj*|iliLNl t-i the v^iiiiiii. U i» ii li 
Ifuglh 111 tun.', Vlw s.iiiio mk liolds. gt*«:>d for ii 
wpecially must U' ukt<n dtrt^^'t trom the bmUiig 
witlkoat K'iiig |>i>tin:Hi fr\>tii mw \-vesel into aiiolh< 
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^ Bccoant of it« aimpliKity , dftaf^rvedly popula r. The best procedure, however, is 
to sterilise tbe wbole of the requisite matenala immediately before the operation. 

It is, iinfortunatel}', impracticable to extend sterilisation to evci^' object coming 
into contact with a wound, for the human body will hear neither boiling water nor 
steam. Owing to these circumstances, the patient's skin, as well aa the surgeon's 
harnis, which are brought, during the operation, into such intimate contact with the 
sfurfat^ of the wound, are incapabJe of being sterilised, and it comes to be a question 
of how far the action of circulating steam, or boiling water, can be replaeed by other 
raeam. These queationB are generally grouped undor the heading of puritication of the 
bands, and the question of the pos^bUity of a perfect disinfection of the hands has 
given riae to the moat lively discussions at the tneetinga of various learned bodies. 
The grouping under this title does not seem to be a very happy one, since the question 
involves not only the cl^nsing of the surgeon's hands and those of his assistants^ but 
^ilso of the skin of the patient. The last-named requirement has been long negle-cted, 
d even nowadays it is no uncommon sight to see the surgeon and his asBistante 
rupuloualy careful about the cleansing and seriibbing of their own hands, while the 
tieni's akin is wa-ihed with a little soap and lotion immediately before the oiieration, 
and receives at the last a few douches of corrosive lotion. Such proceedings imply 
a coutradietiou. It can only be jmrtially excused on the grounifa that infection 
ed by the surgeon'a hands is wont to have much more serious results than 
'ectioD originating in the patient's skin. We shall return to this point later ; in 
the meantime we shall only point out that it is not very unusual for a severe 
form of infection to he carried from the patient's skin when this is the seat of a sore, 
however small it may be and difficult to recognise. 

The present opinion of the majority of surgeons on the question of disinfection of 
e skin is, that sterilisation is not attainable by any means at present at our disposal, 
liis concluaion, which has been arrived at aa the result of the most careful research, 
li^ to an attempt to entirely avoid direct contact with the wound by putting 
tj gloves. 

The question of operation gloves has found as many supporters as opponents, and 
e -n-ant of agreemeDt is to be explained by the fact that the two factions have set 
ut their testa in different ways. 

ere is, however, scarcely a single dissentient from the view that by wearing 
gutta-percha gloves all danger of infection from the hands is done away with. 
Halstvd was probably one of the first to employ gutta-percha gloves regularly. But 
o one can deny that these gloves (even the improved form introduced by Friedricb) 
ve their disadvantages, for not only are they very costly, owing to the fact that 
ey wear out so quickly, but they interfere with the sense of touch and also with 
e finer movements of the hands and fingers. Nevertheleea, gutta-percha gloves have 
maintained their reputation on account of the certainty with which they guard against 
infection, a certainty which should assuredly be sought in other directions than in 
preventing contact of the hand with the wound. 

The objections against gloves are especially directed against the permeable ones 
introduced by Mikulicz. No one would wish to maintain that cotton or linen gtovea 
are able to keep out germ» from the wound ; certainly no one could who !iad made a 
series of experiments on the number of germs in gloves during and after an oiwration. 
Wo can assert definitely that it is the rule, after an operation performed under the 
moet approved and correct technique, for gloves sodden with fluid or blood to be full 
of germs, generally the staphylococcus albus, the one most commonly found in human 
■kin. This, of course, does not prove that & permeable glove may not be of use in 
virtue of this very power of absorption during an operation. For if germs are 
present and rtimain entangled in the glove, there lau be no question but that so many 
le«s will be left in the wound ; and since it is an established proof that practically 
no multiplication of germs takes place in the gloves duriisg the time occupied by an 
ordinary operation, we might even admit that the absorptive property of glovea 
is on advantage, although we do not care to pay too much attention to such a possi- 
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bility. It is worthy of notice that germs have been shown to exist in gloves only 
when they are sodden with fluid and blood. If the gloves are changed frequently 
during the operation a definite quantity of infective material is removed from the 
hands at each change. The experimental investigations of Haegler and others have 
proved that the majority of the germs do not come from the air, but that they are 
derived from the surface of the skin. 

Further, Mohaupt's researches demonstrate that, even after thorough purification 
of the skin, germs are left in the sweat glands, and that they reach the surface in the 
secretion in half-an-hour if the jwrson sweats, otherwise within twenty-four hours. 
It follows, therefore, that gloves, to be really useful, must be periodically changed 
whenever satunited with blood or fluid. 

There are no micro-organisms on the surface of gloves when they are removed 
from the sterili-ser. For this reason they are of great value, and in my opinion 
their chief use de^tends on the fact that they prevent contact between the skin 
surface and ligatures and swabs, and therefore prevent the most serious of all forms 
of infection, namely, that which I have designated implantation infection. 

Swabs can lie very effectively manipulated with sterilised sponge-holders. Contact 
with the fingers is thus avoideil. Ligatures, on the contrary, have to be taken in the 

< fingers. Haegler ' hsis proveil that even when the hands have been most carefully 
cleansed and sterilise^l, a ligature ciinnot be firmly drawn through the fingers vrithout 
receiving genus from the skin surface. For this reason we are of opinion that it is of 
. great iniiH>rtanoe that the nurse in charge of the ligatures, as well as the surgeon and 
/' his assistants, shouKl put on gloves (even though they should be permeable ones) just 

\lM»fore the ligatures are tie«l. This is also the reason why we always defer the tying of 
ligatures, however many there may be, till the end of the o^ieration. At an operation 
for goitre, for example, it occasionally hapjtens that as many as fifty to one hundred 
artery fortvivs are applietl lx»fore any ligatures are tied. 

In addition to this jiarticular use of gloves, namely, during the application of 
ligi\tures and sutures, by far their nKv$t im))ortant application is to be found in their 
genorjil use hj« a pn>phylactio mejisure. This brings us back again to the subject 
of disinftvtion of the skin without gloves.- 

Although we nuist definitely admit that no method at present in use can render our 

hands free ivom gi^rnis, yet it is universj»lly held that at every operation, and whenever 

. u wound is touohiHl, the skin and hands nxjuire purification in a si)ecial sense. If the 

' distinction Ivtwivn stfn'liMtion (freoiloni from all germs) and di*int'ection (freedom 

fn>ni jv»thtik>gios\l germs, or giTUis cjijvible of development) — a distinction which seems 

Ixith pr;iotics»I and ust»ful W maint^tinevi, it is jxxisible that we may yet get as far as 

disinflation of the skin even though wv may have to give up the idea of absolute 

'"storilisjjtion. This is. in truth, the rtise, if the rea-ults of disinfection be measured by 

Uu» surt>\>«s of our ojH^nitions. 

In 18lH>, in a vMUununii^tion drtUing with the glove question read before the 
Amerirt»n Surgirtd As.'uxnation, we gave, along with a chnonolc^cal table, the results 
which >w \u\k\ obtain«.Hl in all our ojvrations ^numlvring 325 aseptic cases) performed 
during the winter s«.\<*ion 1898-99, Fn^m thes>i:' we demonstrated that with our 
nnitine and pnri^ly a.>si'ptiv" melluxi of tnwting wounds we had not a single case of 
suppun»tion of a wound, let alone a nuvre seritnis fv>rm of infection. 

We art» aWo to show alst> that^ in an ojvration in which infection is apt to prove 
wry s^^rious, for exanjplo in excision of gvntre, simmc hundreds of these operations could 
U^ ivrtornu^l with unintornipt«>l and faultU'^ prinwry union {i,<. true adhesion and com- 
plete union in eight days\. For all practical purjwsos, lhen?fore, satisfactory disinfection 
of the skin and hands »ian Iv otfivtoil s*^ that the A*>vrest ojvration may be undertaken 
without fear or dang^^r, and with e%vry prosjvot of uninterrupted rei«ir in the wound. 

' \\> wx'tuU «lni«- «)wiAl attention to HM|rl«r'* «sc«l]««t Kv«k en tbe ckansiag of Uie hand*, etc. 
* >\> (Htt $uoh hi^h \ikhM> «>n r^)'v«t<Kt t.hv>T\>«|rh «'«$>.:n$ 4>f iht hteais ax aa iteration, od accoimt 
\>f tW oKaikv t^f ^^^ntAn\(n•ti^^«k. Xh»x ■*•* hnv* ik4 >'^t ly<rn «M« to bh&j; csnclves to try ramishiog our 
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We ar* completely in accord with Ahlfeld (although in other matters we aeldoin 
agree) when lie says that the degree of freedom of the hands from germs may he 
judged by tilt; results of operations. We should not, however, care to assert positively 
that in tverj' case in whifh primary union wfurred disinfection of the akiu htid I>eea 
Abeolate. Lditiz and Flach, in our clinic, have found that iu wounda healing by first 
iDtentton no inteu^^ely jtathogenic orgtinisni, such fw stiiithylococcus aureus, could 
be demonstratiid, but only the staphylococfus albus and s^ome othtTs which, from our 
eHM-'rienee, we are not iiicliutd to regtird aa actually pathogenic in the hujiian subject. 
The fact of their constant occurrence in gloves used at operations where reimir wa« 
faultless aupjiorts this riew. 

Bruner and also Budinger, however, have found staphylococcua aureus, an organism 
whose virulence is unquestioned, in wounds healing by first intention. But thij4 
appears to be rare, even according to their own statiatica. 

To wliat mL'thoda of i>r(icedure are the faultless results which can be obtained iu 
an uninttTrupted series of iicvere operations to be referred ? We jii<M:e the highest 
im|X)rtiinee on that which gyniecologists have deisignated 'Sibstmejieu" But we use 
the word in a much wider seiiae, not in the sense of entii'e abstinence from operative 
interference, but abstinence from risk of infection with pathogenic and virulent germs. 
A surgeon who hfis to perform aseptic ofHrrations should moat scruptilonsly guard his 
ytiands from possible cont^act with virulent pathogenic orgftnisma. This indication 
Z' cannot be too ctirefiilly remuinbered when it becomes necessary to touch an infected 
\ wound, or where examinations have to be made in which the surface of the skin 
\ comes into intimate contact with abundant infective material, as in the examination 
\of the mouth, fauces, vagina, or rectum. In such cases, without exception, the hand 
^m i^ould be protected by gutta-j>ercha gloves. Therein lies the true usefuluesa of 
^K gloves, namely in wearing them, not at the o[:)emtion, but in the intervals between 
o]»eration4i. Much laughter wa.s caused when, at a meeting of doctors, w^hile discuss- 
ing the question of " operation gloves," we enunciated the paradox '' ^doves should be 
worn between the opemtJons and taken oflf at the commencement of an operation." 
The true secret of freedom of the hands from germs liea in the use of gloves; whenever 
there is a possibility of a large number of germs being pressed or rubbed into the 
akin. Ab Sweife twints out, on the grounds of Kronig and ReinLke's researches, the 
hands become spontaneously germ free in a short time if not constantly re-infected ; 
and Haegler has ahown that the dread that the deeper parts of the skin are alwaya 
crowded with germs is exaggerated. He finds that, as a rule, there are no germs in 
the sweat glands, and in the hair follicles they are only found close to the surface. 
They may gain access to the hair follicles merely by friction, but are at once forced 
out a^in by the current of secretion. On the other hand, in every injury to the akin, 
boveveir sn^, microbes at once begin to grow and multi[>ly. 

Neglect of the skin is therefore un]<ardonable. We do not consider it any oxcu.se to 
■ay tbat it is not possible for a doc^tor in practice to avoid contact with infective 
material io hand ling [J^^tients. If a doctor finds it imjfo.ssible to avoid loading 
'his h&iidfl with ]iathogenic organisms, then he must leave o[»erative surgery to others. 
But we do not see any reason why a doctor who wishes to operate should not put 
on gutta-percha gloves when he has to make a digital examination of the mouth, 
\ throat, vagina, or rectum, or when he has to touch unclean skin, an eczema, a 
Nuruocle, or a fistulous wound, There still remains contamination by those germs 
which are (iresent on our own bodie.s, or which fall by accident on our hands 
without our being able to avoid it. But against these we have a very sure defence in 
ioimediate thorough pnriiication before they have time to dry. This, too, is the sole 
occasion on which it is necessary to momentarily douche the akin with a strong anti- 
septic, especially with 1-1000 perchloride of mercury sohttion — a precaution which 
acquires a double significance when a mechanical cleansing of the skin is iwprac- 
ticabld, either from want of wnter or of the necesisirj' adjuncts. 

The method-s which we emjiloy to secure a satisfactory purification of the hands 
apply only to hands which arc not highly infected with virulent organisms. Even for 
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highly infected hands we hold that a suflScient degree of disinfection is possible if, 
besides the mechanical cleansing, the skin is saturated with antiseptics, i.e. bathed 
and scrubbed in a 1-1000, or better, a 1-500 sublimate solution for ten minutes. It 
can be proved that virulent organisms are in that way rendered sufficiently innocuouB, 
but in practice we ought not to require such strong disinfectants. It is certain 
that he who cannot conform to "abstinence," as above defined, can never know the 
ideal meaning of a purely aseptic treatment of wounds. He remains condemned to 
^the use of antiseptics. 

Our methods of disinfection are based upon Fiirbringer's procedure, which has 
received much furtherance in the clinics of Reinecke and Zweifel, and haa found so 
ent'husiastic an advocate in Ahlfeld. 

/ We wash our hands with soap (and the much-defamed brush) under a stream of very 
/tot water, so that the smallest wrinkle is thoroughly scrubbed, without regard to the 
/ time it takes to complete the process. The hands are not dried, but are thoroughly 
/ freed from soap under a stream of warm water. Every uncovered particle of skin is 
then thoroughly scrubbed with 85 per cent alcohol, inch by inch, especially the nails 
and nail-folds, without any regard for time, till the cleansing is as thorough as it can 
be made. Lastly, the alcohol is washed off with a stream of warm sterile water. At 
this stage scrubbing with a sterilised compress may be useful. Haegler finds that 
by this means the superficial epidermic scales, together with a number of germs 
harboured in them, are rubbed off. Two points in this method of purification are of 
importance. In the first place, the brushes, after having been sterilised by boiling, 
must never lie, or remain lying, in anything except a strong disinfecting fluid (1-1000 
corrosive sublimate or 5 per cent carbolic acid). The latter should remain quite clear 
when the brushes, thoroughly cleansed after use, are placed in it. With the above 
precautions taken we have never been able to find any necessity for brushes recom- 
mended by Schleich. Should doubts be entertained with regard to brushes Sanger's 
sand soap may be substituted. Haegler found the brushes more efficient than 
Schleich's marble soap. 

The second ix)int, and one which is essential to success, is the removal of the 
projecting portion of the nails. The surgeon who keeps his nails long has no prospect 
of attaining complete cleanliness by mechanical means. If, on the contrary, the 
nails are cut as short as possible, there is no need for the mischievous nail-cleaning 
instruments ; a brush with soap and hot water, followed by alcohol, suffices to clean 
^ven the dangerous crevice beneath the nails. 

In this method we do not ascribe the chief importance to any disinfecting property 
peculiar to the alcohol, although, according to several authors, alcohol diluted with 
water undoubtedly has this attribute.^ We intend rather, by the use of alcohol 
after soap, to obtain a more radical removal from the skin surface of all the fatty 
constituents and the organisms harboured by them. We do not think that the same 
result can be obtained by using spiritus saponatus (Mikulicz),^ or a strong alkaline 
marble dust soap (Schleich's) without alcohol. And, moreover, our hands suffer far 
more from repeated washing with strong alkaline soap than from the method of treat- 
ment detailed above.'' 

After what we have said it is hardly necessary to point out that the skin of the 

' Braatz has recently attached great importance to the alcohol treatment, because he says that 
the alcohol renders the air in the skiu ten times more easily absorbed, and so exposes the skin much 
more thoroughly to the action of disinfectants. It should be noticed, however, that we employ no 
disinfectant after using the alcohol. Schiller has pointed out that alcoholic colouring solutions are 
much more rapidly washed out of threads than are aqueous ones. 

^ Compare Gottstein's recommendation on this point. According to Haegler soap spirit is not 
more valuable than alcohol. 

* Paul and Sarwey reject soft soap on account of the injury it causes to the skin. They rightly 
consider that the wax ingredients of Schleich's " marble soap " are unsuitable. Dr. Saltikoff, at our 
request, has experimented on threads to determine to what extent waxing of silk, up till lately so 
common, prevented the access of organisms. The result was that germs were found to be able to pass 
through a layer of wax easily, while it was proved to materially hinder the action of chemical antiseptics, 
exactly as Paul and Sarwey had described. 
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paUeut requires cleaQaiDg for aome diat&nce arround tbe field of operation, iti exactly 
the same way as the opeiator's hands. It will be aeen that we have entirely given 
np the use of any of the more active aubatances to disinfect the jiatient's skin and 
our own hands. This was the rt'sult, in the first instance, of our own inability 
to withstand the action of corrosive sublimate. But as soon as we were convinced 
thai it could be dispensed with without any evij coDBequences we countennandecl 
itn use for assistants, nurses, and patients, and we have not had the elightcat reason to 
te^^ret the step. To be ab.solute]y candid, however, we must admit that we have come 
across individuals who can neither attain true " ab.stinence " nor even g<?t as far a^ 
orough meclianiCAl purificatinn. Yot uncteinly persona the use of strong nntiaeptics 
or the hands i* an absolute neccs-sity. Under certain conditions the same holds 
good for the (-latieut's skin. Hat-glcr considers that preliminary treatment with 60 
to 70 per cent alcohol allows of a dttper penetration of the currosive sublimate by 
the removal of fat. Where, boweverj .skin incisions have to be made in the neighbour- 
hood of sources of infection from virulent organisms, or where the patient has a 
'* quite im|:)08sible " skm, with cracks, wrinkles, and ecalea (we recently excised an 
elbow joint in a subject of ichthyosis), it would be as "wrong to forbid preparation 
with antiseptics as in the case of accidental contamination of a wound during o{»eration. 
When, 03 not infrequently happens, acne puatulei<, or small furuncles, are situated in 
|4ie area to be opemtcd oo, each focus must be moat carefully destroyed with the 
Lerraocautery. 

When fiatulae, granulating surfaces, or necrotic tissues are present in the field of 
operation they must be niechaniailly removed by excision or by scraping, followed 
by disinfection of the surface by the thermocautery. Otherwise a severe infection is 
very liable to occur. When coarse, wrinkled, scaly tskln is involved in the area 
of operation ' it must be tLoroughJy saturated with an antiseptic, since a mechanical 
removal of the organisms is impossible. The skin should be washed in sublimate 
lotion, or an antiseptic fomentation of carbolic or form o! -glycerine should be 
applied on« to two days Iwfoi^hand, and even then the prognosis with regard to 
infection should be v^ry guarded. 

It appears to us that it is not yet absolutely demonstrated, even by Paul and 
S&rwey's admirable researches, that the number of germs is at all diminished by 
such chemical disinfection. We are inclined to accept Haegler's theory that only 
diminution of virulence is thus obtained. As the^ve authora admit, de.struction of all 
tbe germs cannot be accomplijihed even by meana of reliable antisepticii ; ^ the few 
that remain would certainly suffice to infect the wound, were it not that their 
Tjnilence is diminished. 

The last jwint well worth considering in this rehitionship is the prevention of 
iinptortation of iDfective mattirial from skin or mucous membranes situated at a 
distance from the field of operation. As regards the akin, it ia nowadays customary 
to cover our bodies, with the exception of the face and hands, with a sterile material, 
and it m just as imjiortant to co%'er up the paticiit and the ofpcrating table with steriJe 
abeeta aa it is for us to wear a sterilised coat, sleeves, and operating cap. 

The transplantation of germs from the mouth and nares, not only of the ofierator 
aod Ilia a-saiatants, but also of the patient himself, deserves special notice. We are 
indebted tc Fliigge for demonstrating how widely germs from tbe mouth and nares 
are disseminated during speech, coughing, or sneezing. 

During sjMiech, genus native to the mouth infect nutrient plates at a distance 
of several metres. To prevent iufectton by this means, every one taking part in an 
operation should thoroughly clean hia mouth and nose beforehand, and if suffering 
(Tom a cold or tonsillitis should absent himself. It is important that these pre- 



/> ' Paul Bad Sarwey liave endeavoured to dtmonKtrata the ^rent dilTeruucB in the mScrobes tontsinod 
ia rtnoiM piiru of the skiu acc<irding to its quality ; anil Bluiuberg \\tn efiown ihvX even in the most 
■nperfici&l suratcli tbert* txi^t rolonicsj of pnthoguuic org'aiitftnis, 

Kronig and Blumberg recommend incruuricaethykudiamia in preference to Bublim&te beoaoM it 
I not irriUile the Mkin or prec][iiUt« hloo<i or albumen. 
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cautions be taken by the patient also. It is unnecessary to draw attention to the 

^^„>mount of infective material which exists in and around a^ fatriyn g tyith. Such 

^4"^ condition should always receive careful attention. Fig. 4 illustrates the method 

we employ in our numerous operations for goitre : a Mieet is secured to the front 

of the patient's neck, and spread over a support which arches over mouth, nose, and 

face in such a way as not to interfere with respiration, but yet completely to exclude 

any possibility of contaminating the site of oi)eration. We have not seen our way 

«^j» employing t he muzzles introdimpd by y iVnlify, for the surgeon and his assistants, 

although we would ascribe tne same significance to covers for mouth, nose, and 

beard as we do to jjermeable gloves ; they act for a time as filters, or microbe traps, 

and retain organisms which are exhaled and shaken out. Like the gloves they must 

<^ frequently changed. Thorough and repeated rinsing of mouth and nose along 
with sponging of the beard and hair have always sufficed for us if care be exercised. 
It is worthy of consideration that the patients, by thorough mechanical cleaning of 
the teeth and antiseptic gargling, materially lessen the risk of aspiration pneumonia 
after narcosis. 

Besides contact infection there are two other modes of infection of wounds whicli 
play an important part in the treatment of wounds. The first of these, air infection, 
as it has long been called, was originally considered very important, but has been 
proved to be less so than contact infection already described ; the second, to which 
we have given the name implantation infection, is at the present time just as important 
as contact infection, and even more to be dreaded. 

Tavel has distinguished a fourth form of infection, which he calls lesion infection ; 
we shall discuss it later. 

That air infection is of far less importance than contact infection is certain ; 
experiments, however, show that it has been accorded far too little importance. We 
agree with R^^tly^er that air infe ctionis nq t to be de.sj>ised, for we observed in our 
own CImic"tEat operations performedln the clinical lecture theatre for the benefit of 
a number of students were much more liable to go wrong than those performed in the 
aseptic operating room. We cannot absolutely exclude air infection, but we can re- 
duce it to such a minimum that it may be disregarded. This is effected by operating 
in dust-free air. The room in which the o(>eration is to be performed and everything 
entering it must K' absolutely freed from dust. Fliigge has shown how difficult it is 
to detach germs from a damp surface by means of air currents, and also how easily 
dried microbes are carried away by draughts of air, and how they remain suspended 
for a long jteriod. 

The floor, walls, and esjKjciiilly the seats ^ in the operating theatre must be 
thoroughly freed from dust, either with hot water or with a steam jet, and special 
care must be taken to prevent dust being raised in any shaj^e or form during an 
operation, for the restlessness of the spectators just makes the difference we have 
referred to above in the progress of wounds. We have been thoroughly convinced of 
these facts by exposing plates before, during, and after a clinic (Haegler). 

(y^ The reiison why lur infection is of less imjjortance than contact infection, as shown 
oy Friedrich's experiments, is that germs which fall on to a wound without any 
pressure are far less frequently absorbed than are germs which are pressed into the 
tissues, whether by fingers, instruments, or by covering them over with skin, a pro- 
ceeding which causes tension proiwrlionate to the depth of the wound. Contact 
infection is nearly rvlatotl to that form of infection to which we proposed to give the 
name of inoculation infection, in which the germs are introduced or rubbed into the 
deei^er layers of the tissues. If such mechanical factors can be excluded air infection 
can be easily combated by freipiently douching the wound during the operation. The 
best lotion is hot normal saline solution, which washes germs from a wound just as 
well as any antiseptic fluid, without the disadvantages j>o*sessed by the latter of 
lowering the vitality of the tissue elements and by this means favouring infection. 

* In many of the hi^jh *ud ele»»nt ojvratjon rwms ik»w iu voirue this imik-ation cannot be etUciently 
carrwd out. H»u^in$ lights an> for the stme reasvnt objectionable. 
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The iniportatiC!e of %mpla.niati<m in/eetion ia, oq the contrary, very great It coo- 
ls iu the introduction of micro-organiaraa into a wound along with certain foreign 
bodies which have to be left in the wound. Of these the moat important ar»? ligatures 
Butures. The question of ligatures cannot be regarded aa tinally settled, as is 
eVideuced by the great number of diseuasdous on the aubject, efi[>ecially in gymeco- ■ 
logical papers. New facts are constantly being accumulated to a-isist in determining 
the relative merita of silk and catgut, or of some now aubatitute, hut a long time will 
in all probability elapae before thia point is unanimously settled, for it is difficult 
to obtain a clear idea as to what disadvantages abould or should not be ascribed 
to e&c^ particular ligature on account of the groat number of factors involved. But 
we have for long taken up a very detinite position with regard to this question, and 
erperieoce liaa confirmed us more and more in our opinion. 

• There is no po.9sible doubt that catgut, introduced by Lister, has great advantages 
jver other ligatures owing to its being so readily absorbed when introduced into the 
humaji body. But thia projierty of l>eing readily abaorbed ia nowadays being pre- 
judicially affected by new methods of preparatiou regarded as qieclally relia.ble and 
valuabte. Minervini has demonstrated this fact by elaborate experiuients. In this 
way the principal advantage of catgut is being done away with. Besides this, eatgut, 
even when sterilised, is linble, as Poppert has shown, to an unpleasant ckemiotoiic 
action owing to the incluaion of chemical products which remain active even after 
Bterilisation. Abscesses containing ateriSe pus may then form ' and delay healing 
aiid introduce secondary dangers, although this form of reaction does not give rise to 
progressive inflammation or suppuration. Still, Lauenstein and Braun have shown that 
in a large proportion of these cases the action supposed to be purely chemical tarns 
mt finally to be a true infection, with all its natural consequences. 

According to Minervini and Jacobs, treatment with juniper oil, aa we recommended, 
U oue of the most reliable methods of preimring catgut, but the action must be very 
prolonged. We htive paid great attention to thia point, and have preserved all our 
catgut for months in juniper oil. Jacobs, after sterilising the catgut in juniper 
oil, impregnates it 'with iodoform, according to Kiirte's formula, and is very well 
satisfied with the result. 

It ia necessary, however, before using the catgut to wash out the juniper oil by 
soaking in ether and alcohol, in order to avoid any serious chemical action on the 
adjacent tissues. For immediate use the catgut is best put into 1-1000 solution 
of sublimate in alcohol. Wo employ catgut where a wound is already infected, 
where infection cannot he ^.voided, and especially in suppurating wounds. In all 
-^her casea we have remained true to our motto, " Away with catgu t, and uae sUk 
aaturea for aU aseptic or>erationa." So entirely satis Aed are we witE silki~i!iat wb 
Have never even given a trial to the numerous other catgut preparations, amongst 
which are recommended Bergmann'a sublimate catgut {specially Schiiffer'a formula, 
boiling in alcohol sublimate), and the enniol-catgut of Kronig. Neither have we 
given a trial to metal threads such as Socin's bronze aluminium, or to the tendon 
prepaEatioDS of Snegiroff iiud Marey. ^V^lile catgut prepared by Hofmeister's method 
(bdJing in formalin) is very rtiliable, its absorbability is imiJaired, and Braun 'a celluloid 
thresid) though worthy of notice, is less easy to prepare than sublimate silk. The same 
holda true fur Sch&ffer'ja gutta-percha threads and for Fagenstecher's celluloid threads, 
whicji Keen regards very favourably. 

To demoniBtrate what absolute success can be obtained with silk we cannot do 
Bttcr than refer to the results of our goitre operatioaa. In these operations, as a 

' Kjruoig, that wortli]' inveatigator m the realoi of antlaepsia, consider* thst h« b lu « posiUon to 
lUMt every reqiurement by Uriugiag forward an uaiuterruptwl nenei o{ eases of he&liug by first inteatioti 
whm oatgnt was nsed. Bat be tiUteB twenty duys aa tbo limit ol piimnry uniou — far too long a period, 
ind Zweifrl Hya that the »titc!) bole^ ofteu coatain pus oa tbe seventb Jay, Kroiiig liiin-Helf (ttlmitA, 
from ttntiatiei collected by A>>el, tbut In bfty-six latmrotomles stjtcb«d with cumol-tui^pit 10 per cent 
■npinnited, 7 per Dent withotit any otber caiiiie. Thia la not to bo wouderud at eDn^idt^ring tbat catf^t 
1* uoUiiug more or less than a dead organic oatrieut snbalance. A 8«roiu seuretiou, (rto from boctariii, 
bj no me&ui implies, u Uugler and QotLsteiii akowed, th,at Ibe lig&tim catulug It is not iafectod. 

3 
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<''rule, large numbers of ligatures are applied, and yet in a series of hundreds of cases 
^ot a single case of infection occurred. 
^ We cannot accept the statement that a properly prepared silk ligature or stitch 
may cause either early or late inflammation, and we repeat again that it is only anti- 
septically prepared silk which safeguards us against both primary and secondary 
•infection. 

Haegler pointed out that in all cases where the ligatures were merely aseptic, even 
though the course of the wound be favourable or only a little serum gathers (which 
may be sterile), yet the tissues along the track caused by the suture itself contain 
embedded in its substance countless organisms. Every porous substance readily 
absorbs wandering germs and holds them fast, just as gloves do. Care, therefore, must 
be taken that the germs which have penetrated into the wound shall be unable to 
develop in the ligatures and sutures before the normal circulation is re-established by 
perfect union, which brings about the destruction of the bacteria in the neighbour- 
hood and renders those in foreign materials harmless. Impregnation of silk with 
antiseptics is easily managed, and according to Haegler's experiments the threads keep 
the antiseptic, specially mercuric salts, for long jHsriods ; indeed, it is only gradually 
washed out into the body fluids.^ For this reason we attach great importance to 
the exclusive use of thin silk, because it is more easily impregnated and is still more 
closely enveloped by the healthy tissues. 

The necessity for antiseptic ligatures is emphasised by the fact that each thread 
is tied with a certain amount of force round a bleeding vessel or round other tissues, 
and therefore causes a certain degree of tissue necrosis. As may be demonstrated, 
necrosed tissues play the part of foreign bodies, and, moreover, foreign bodies capable 
of absorption ; and the antiseptic in the ligature is therefore called upon to prevent 
the development of the organisms which may have penetrated into the necrotic tissue 
of the stump. From this point of view it may even be desirable that the thread 
should not be too rapidly absorbed. The early loss of mechanical support is there- 
fore a grave objection to the use of catgut. If the ligatures are once rendered 
efliciently antiseptic, then, according to Haegler, it is of little importance whether 
^Xthey be tied with hands carefully cleaned or not. Nevertheless, as we should avoid 
^^ infringement of any rule, we consider it advisable, at least, to attempt to prevent 
\ contact of the ligatures with the skin by putting on a fresh pair of sterilised gloves, 
or to prevent the ligature passing from hand to hand by using small glass holdera 
(Halsted and Lanz) which can be held in the hand. Our method of preparing silk, 
the absolute reliability of which wc can vouch for, is as follows.* 
The skeins of fine silk (Nos. 1 and 2) arc treated as follows : — 

1. Placed in ether for twelve hours. 

2. Placed in alcohol for twelve hours. 

3. Boiled for ten minutes in a 1 per thousand colourless neutral solution of corrosive 
sublimate. 

4. Wound with clean hands round spools. 
, 5. The spools are again boiled in the same sublimate solution for ten minutes just 
\ before the operation. 

6. The ligatures are then handed out of the sublimate solution in which they were 
last boiled. 

Even though a fresh wound has been treated according to the principles laid 
down above, we must not imagine that we have necessarily obtained a condition of 

* This is the reason why the best of observers (compare the careful ezperinients of Krcinig and 
Blumberg;) constantly overrate chemical disinfection. The antiseptics cannot be completely washed 
out of a thread. 

" We have not employed silk impregnated with the powerful antiseptics recommended by Haegler, 
Merlin, and Stinson (Merlin, for example, recommended a 1 per cent ethereal solution of corrosive sub- 
limate for silk or catgut, while Haegler boils for one to two minutes in a 5 per cent sublimate solution) 
because they are unnecessary, and because such strong sublimate impregnation produces a too energetic 
local chemical action ; and if many ligatures were applied, poisoning is to be feared. 
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lute sterility. It Laa been proved by endless recent reaearches that after An 
oper&tion conducted with the greatest care and with every attention to asepsis, a 
great number of organisms are found in the drainage tubes which have been used for 
& day or two to draw otf bl<Kxl and serous exudate. In our clinic Flacb and Ijanz 
have for a whole year conducted eshaustive experimenta on this subject, as has alao 
Tavel, and more recently Bruuncr {mh his work on wound infective diseases). The 
UDdeniable fact that we are not yet able to secure abaolute sterility even in a wound 
which we inflict under the most favourable circumstances, renders it our duty to pay 
greater attention to certain t«chnical factors other than the steriliaation and disinfec- 
tion of dressings, and skin, and hands. Tbisj leads us to ft conaideration of what 
Tavel has called "^f«oft ivfection." 

It is a remarkable fact that even though our akin and mucous meuibranea are 
covered with enonnoua numbers of micro-organisma we do not in any way suffer. 
It roijuires an injury to the tissues before the bacteria can acquire power over the 
cells and produce a disturbance in the normal balance of the tisauea. 

Tavel aud his pupUa have collected a great number of facts demonstrating the 
portance of this factor. 

Any lesion of the epithelial covering of the akin or of a mucous membrane, be it 
purely mechanical rupture of continuity, or an injury due to chemical causes, or to 
drying up, or to derangement of circulation, such as accompanies catarrh, may allow of 
the entraiice and development of such micro-organiBma aa may have been in the neigh- 
bourhood, Waltbard ha.'j proved this by a series of admirable ex[jeriment.a in the case 
of the peritoneum, and Haegler has shown that wherever the outer skin is wounded, 
however insiguiiicantty, a portal ia opened whereby the entrance of germs is rendered 
poBsible. How in all operations a wound is obviously present, and therefore the term 
" lesion infection " seems to us too genend and not explicit enough for what Tavel 
has in his mind. The important factor w^hich induces a further predisposition to 
infection in the lesion is the death of larger or smaller portions of the tissue. We can, 
in carrying out an operation, very Itirgely determine the amount of damage to the 
tality of the tisiauea. Bunn, amongst others, baa on this account ret;ently pointed 
t that the technique of an o[ieration has a much greater influence on the .qubse- 
^quent course of a wound than was ascribed to it during the period of enthusiasm 
whiph followed tke iotrodnction of the antiseptic methoil of treating wounds. 

It i« the technique which decides whether the germs which fall on every wound 

Shall tlevelop to a dangeroua extent or not. As above mentioned, we do not consider 

a wound infecte*! until pathogenic organisms have develoj)ed in it. Until such & 

de\x4opiiient has occurred a wound ia only whiit Friedrich would «tU "under suspicion 

f Infection." It is most desirable that auch a distinction should be maintained. 

Recent researches, of which those of Schiuimelbiuich, corroborated by Ricker and 
oetzel, have aroused moat attention, have shown that if, for example, a wound in a 
iou^e's taU be inoculated with anthrax, absorption of organisms and dissemination to 
distant organs takes place from the wound in an extraordinarily short sjiace of time, 
even in a few minutes. If the results of auch experiments be applied to the question 
of the treatment of woujids, we should have to admit in every o[>eration the presence, 
not only of wound infection from organismsi gaining access to the wound itself, but 
klio of a general infection of the whole organism. Such an admission is, bowevei*, 
unjuatiflable ; for iu the ease of a wound in which complete union has taken place 
in a few days without inflammation and with the patient in perfect health, it is 
impossible cliidcally to sjieak of general infection. Wc therefore agree with Friedrich 
in aaserting that it ia wrong to consider such experiments as parallel to the process 
repuir in ojjcration wounds, 

Ou the other hand, we regard it as a distinction of capital importance that, in 

speaking of the infection of a wound, one should distinguish not only between 

ism."* which are pathogenic to man and those which are not pathogenic, but aiso 

tweetj those which are adapted for development in suitable surroundings and those 

are not, or, to put it in another way, between those which are virulent and those 




36 OPERATIVE SURGERY 

which, for the time being, are not virulent. But this rapidity of absorption, far from 
acting prejudicially, exercises, on the contrary, an entirely favourable influence on 
repair. Micro-organisms which are not adapted to a particular soil are much more 
easUy destroyed in the blood and healthy tissues than in the wouncL This also holds 
good for pathc^enic or virulent organisms so long as they gain access to the living 
blood or healthy tissues separately or in small numbers. But it is another matter 
when virulent organisms reach a stage of luxurious growth in a wound. 

Friedrich has shown, by a series of admirable experiments, that if an a nim a l be 
inoculated with a pathogenic organism in just such a manner as would occur if 
accidental inoculation occurred {e.g. malignant oedema in guinea-pigs), six to eight 
hours must elapse before the infective material which is developing disseminates 
itself through the tissues, and becomes injurious and dangerous on account of 
its toxin. This has a very important bearing on the treatment of wounds, and its 
importance is emphasised by the fact, proved by the same author, that if the 
inoculation be performed with organisms which have already {lassed through the 
animal, the incubation period is much shorter, and for this reason infection appears 
much more rapidly. The germs are rendered much more virulent by passage 
through a similar soU. 

Further, Friedrich has shown that micro-organisms require a certain time for 
division, as Koch also found, and consequently serious infection cannot occur until 
thb time has elapsed. This gives us an important indication for the treatment of 
wounds, which, though as free from germs as possible, are nevertheless always 
under a suspicion of possible infection. 

We must see that micro-organisms should be offered no chance of developing in 
the wounds until the defensive ap{^>aratus of the normal body is again set in 
working order by the re-establishment of the normal circulation. To prevent 
development we must not only prevent the access of "pathogenic" germs in the 
manner above indicated, but we must remove as many of the " saprophytic germs " 
as possible. The meaning of this has been made clear by exhaustive experimenta. 
Besides porous foreign bodies — especially ligatures — there are many other soils which 
serve as nutrient media for the growth of micro-organisms ; they include, especially, 
necrotic tissues in the form of large or small portions of the surface of the wound 
itself (e.g. ligature pedicles), and fluid exudates into the wounds, especially blood. 
Dorst, under Tavel's supervision, has shown how much easier it is to produce an 
infection of an artificial hiematoma than of healthy tissues, and Linser, likewise under 
Tavel, has experimentally demonstrated the comparative hamilessness of an iiyection 
even of i^thogenic organisms into healthy tissue as compared with injection into 
tissues which have been artificially injured or whose circulation has been artificially 
obstructed ; even 1 ccm. of a culture of staphylococcus aureus which is absorbed in 
healthy tissues will nipidly cause an al^scess with all its sequehe if the circula- 
tion bias been first of all impeded by strangulation of the tissues. A bactericidal 
property has been attributed to the secretions of the wound, but Brunner has already 
pointed out that though such may exist it is far outweighed by the nutritive value 
of the secretion for bacteria. Practical exj.x?rience leads us very decidedly to 
question the defensive >-alue of the secretions from the wound where inoculation has 
actually occurred. 

'To prevent "lesion infection" (Tavel) or, as we prvfer to call it, "necrosis infec- 
tion," everything must be avoided during an operation which causes severe damage to 
the tissues, e.g. splitting, crushing, and tearing. Incised wounds are most innocent 
in this resjiect, a fact long recognised and proveil by Tavel, whereas crushing, even to 
a slight extent, is followed by a more or less extensive necrosis of the surface of the 
wound. For this reason an exi>erienoed o{)orator has more prospect of obtaining 
uninterrupted rejxiir in his wounds than a novice, though both o^ieiate under precisely 

\6imiLir conditions as to sterilissition and disinfection. 
- * The second iwint to Iw ol»serveii, besides refrHining from unnecessary splitting, 

.crushing, and tearing of the tissues, is avoidance of chemical or thermal injury. 
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Acccdding to Walthard's experiments cirying ia more deleterious for certain tissues 
than anything else. This can be avoided by repeated irrigation with warm normal 
aalint' solution. The method of " dry operating," much advocated in earlier (Jays, is 
thus contraindicated, although even by it the unfavourable effects can be minimised 
by covering up the ti as ties and so preventing cooling or evaporation, In certain 
operations, such aa those on the abdomen, the covering of the contents with warm 
compressea or copious irrigation with salt solution at the proper temperature is of 
supreme importance, not only on account of the danger of infection, hut also ae a 
preventative against the ahix:k which acconi[Janie8 every severe operation, and jn the 
splanchnic region often ff>l lowed by circulatory trouble. This metbod waa probably 
first introduced at the clinic at Berne. 

No lesa important than the prevention of thermal injuries ia the prevention of 
chemical injury. This indication is very frequently neglected. There are a certain 
number of surgeona who refuse to discontinue the practice of douching and washing 
out wounds with antiseptic solutions, in apite of the fact that it has been demon- 
sti^ted that death of the micro-organisms on a wound surface cannot be brought 
about without severe injury to the tissues. The proof of this is due to Kontschewsiy. 
He has demonstrated delay in karyokinesia and in repair, as Goldtxirg and others 
have also done. Antiseptic washing and douching can, therefore, only be occasionally 
justifiable when the chemical injury caused by it is more than counterbalanced by the 
infective material tlestroyed. This occurs in wounds which are already badly infected. 
In recent wounds, however, douching with antiseptics should be entirely given up and 
an inditferent osmotic fluid, such as normal saline solution at the body temi>era.ture, 
should liC used Lristead, We never employ any other form of irrigation than this, 
which wo ii!*e freely. It -wan not until we gave up antiiseptiLV'* that we arrived at the 
knowledge of what perfect repair in wounds really meant. KoUer, under Tttvel's 
direction, haa ebown that, in rabbits, wounds caused by infected shot give the best 
resuJta when they are cleansed with an indifferent solution, whereas the use of the 
best kinds of strong antij^eptics did not save the animal from progressive inflammatioQ 

ijwith fatal results. 

A third factor in the building up of a technique which will deprive germs which 
have entered the tissues of any assistance, consist-s in preventing the accumulation of 
fluids, more especially of blood, in the wound. This is beat attained by arresting all 
hsemorrhage by applying artery forceps to every bleeding point and by closing the 
TesseU at the end of the operation, avoiding the use of ligatures and substituting 
sion wherever possible. Torsion la ijuite sufficient for small vessels, and de.Herve» to 
widely employed, Next to torsion, crushing by means of small angiotribes (utri'Dg 
artery forceps) has recently come into prominence aa a very useful method of closing 
vessel* without Ugatures. But augiotribe-s are still more valuable becausie they allow 
lis to aquei^c and compress large pedicles of tissue to such an estent that when a 
ligftture is applied the resulting stump is reduced to a minimum. We introduced 
presBiU'e forceps for this purpose in dividing the iatlimus of the thyroid long before 
Doyen brought out hi:* welbkiiown instrument. It is only in the* case of large arteries 
and veins, esf»ec!ially at the root of the neck where they are subject to thu inrtuences 

^of respiratirin, that ligation .should never be omitted. 

The second means of preventing the accumulation of fluids which furnish a soil 
for bacteria is by the avoidance of cavities and by the complete approximation of the 
eurfaces of the wound. Complete closure of a large irregular wound ia, however, not 
always Jutssible, especially wheo deep sutures endanger inij^Mjrtant structures. There 
is then no choice but to prevent the accumulation of fluid in the cavities by drainage, 
The drainage tube should bo introduced at the point where the outflow of blood and 
senim is likely to be greateat. 

Such dratnagu meetit the requirements demanded by Friedricli, viz. that fluid 
eobtatmug bacteria should not he allowed to accumulate under injurious tension. 
The dr&uiage tube creates a flow of fluid from the wound which carries -with it 
the micro-organisms. To Starcke belongs the credit of ha^ang, before f'riedricb, 
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drawn attention to the importance of the flow of serum in preheating the iugrtjss 

of germs. 

y^' For drainage we hare long advised the exclusive use of glass tubes provided with. 

/ large lateral openings. Thi-y are easily kept atsolutely sterile, and they keep the 

I wound open. In large wounds iv]iicli are to be toiHjiletely cloned it is dedraltle to 

y intrc^uee h gauze swab Iwfore suturing, and before the last Ruture if* applied to with- 

Nilraw it, pre^sunj being at the eamo time applied over the M'ound. 

Lastly, it must not be forgotten that the circulation in the edges of the wound i» 
to be interfered with aa little as poaaible by avoiding tension or injurious pressure, 
and by facilitating the venous return from the wound by a suitiible {losition. Slain* 
tenance of nerve influence wotdd not appear to 1m; a matter of indifierenDe, if only 
on account of its influence on the circulation ; for in coeainisation of the cord, a& 
recorainended by Bier> a marked tendency to unfavourable syroptoni-s in the wotttid 
h&a been noticed. 

The treatment of primary of>eration wounds must be considered aa entirely 
diflFerent from the treatment of such wouads as are already infected with pathogenic 
and virulent infective material. Under this heading come all those accidental wounds 
which have been infected directly with virulent orgawisims, or which are not brought 
for advice when recent, and which have not been protected from further infection by 
a|:iontaneou.s adhesion. It is customary to designate auch wounda merely as "infected 
wounds," aa opi>i>.Hed to operation wounds which are merely "under suspicion of 
infection. " 

When we say the treatment is to be entii'ely different from the trfatment of 
aijeptic wounda we fee! that it \& necessary at onee to prevent a niisnnders tending 
and to eradicate the idea that it is a matter of no importance whether or not such an 
infected wound be treated with sterile dressings, lotions, and properly cleansed hands. 
Neglect of theae rules is often the means of converting a siiigle infection into a mixed 
infection. Moreover, even with septic wounds the absolute rule to exerci-^e the 
greatest care and mo^t rigid asepsis in regard to the cleimsiDg of the skin and hands 
and the sterilisation of inatrunieiits and dressings should never be broken. 

Opinion is still divided sis to the proper treatment for infected wounda, especially 
in regard to the question as to whether antiseptics should be used or are best left 
alone. In the light of Scliimmelbnsch's experiments, which showed that germs which 
have gained access to a wound penetmte into neighbouring tissues in a few minutes 
and enter the eirculatioii, uo great good can be expected from antiseptic trt^tment ; 
and since, according to the nnaniniotia opinion of clinicians, rapid growth of genns and 
their accomitanying dissemination in healthy tl&sues occur chiefly in the case of patho- 
genic organisms, that is, virulent micro-organisms, antiseptic treatment would appear 
to be of least benefit in just the worse cases, since it is, as a rule, applied too late. 

The methotl of treating accidentally infected wounds (as recommended by Volk- 
manu in the treatment of compound fractures) by douching witli strong antiseptic 
solutions is still custttmary. 

The majority of doctors consider it their duty to wash out accidental wounda with 
a l-lOOO sublimate solution, this being regarded as the most rapidly acting antiseptic, 
and Henle's esiieriments seem to t'i^^"^! such antiseptic methods from the point of 
view of exiJcrience. The careful nsriii ilu's of Frieckich, and especially of Tavel and 
his pupils, lead to very different conclnsjous. 

The late Dr. Koller, working under Tavcl's direction, jtroved that in shot wounds 

/in rabbits inoculated with certain organisms, antiseptic treatment not only served 

/ no useful purpose, but caused actual injury ; the same result occurred whether the 

/ wounds were irrigated with sublimate or carbolic lotion, or treated with iodine or 

f the thermo-cautery. The majority of animals subjected to this treatment succumbed, 

I whereas a large number of animals ti^eated on merely aseptic principles recovered, 

I Friedrich obtnined lilte results when using sjjecial material for infecting the wounds. 

Y Contamination of a wound is favoured by all such measures as tend to lower the vitality 

\jof the tissues, and therefore by all unnecessary mechanical, chemical, or thermal injury. 



How very differently cniahcd wounds and incised wounds 'behave when infected is a 
matter of common observ-ation. Linaer, working under Tavel's direction, showed how 
distinctlj* thifi difft;veiice of susceptibility to detinite infective materiiil can be demon- 
strated, as he found that incised wounds healed although contaminated with ft large 
dose of Tirultnt organisms, wliereas crushed anfl lacerated wounds invariiibly developed 
the usual sequela? of infection. A similar diiference uiay be demonstrated between 
wounds whose surfaces are cauterised with chemical substances and similar wounds 
left alone. The danger conaetjuent upon admitting organisms after allowing a 
wound to dry has liecn denionBtrated by Walthard in the case of the iieritoneuni. 
The condition common to the surface of the wound in all these injuries consists 
in the loss of vitality and necrosis of the superficial tissue elements, frequently 
Ktnly t4j a microscopic but occasionally to a macroscopic degree. All powerfully 
active antiseptic measures increa-w the necrotic change in the tissues, and so further 
the infective necrosis. For this reason, an a general rule., whether in infected wounds 
or in wounds only suspected of being infected, the jirinciple must be observed that 
injnry to the surface of a wound by means of chemical agents must be avoidetJ, and 
when, owing to the presence of foreign bodies and germs, the wound requireB to be 
cleaned this mui^t l»e effected with an indiH'erent lotion, such as we posses* in the most 
suitable form in nnrraal saline solution. This is the best treatment for woimds which 
are acceaaible to it But the condition met with in punctured woiinds oifers another 
point for consideration in the treatment of infected wound.?. We refer to the pre- 
vention of all tension and pressure within the tissue, the importance of which has 
be«n etnphasi^d by Frjedrich. Free ojiening up of tlie jxart as a precaution against 
t4?nsion must therefore be added to rlouching iWlh a chemically and thermally in- 
different solution at the body temperature, Ijecause if infection set up inflammation 
tiie resulting t<?nsion ia much greater than that caused by eftused blood and exudate. 

No measure for relief of tension is anything like so eiRcient as the open treatment 
of the wounds, a method which was introtlueed and most successfully employed by 
Kcm, and especially by Jiurow before the days of antiseiitics. 

Friedrich, as the result of his researches, has arrived at the conclusion that there 
is only one method of treating spreading infection, namely, by open treatment of the 
wound ; and he point'ii out that the difference of opinion as to the advantageous action 
of antiseptics is due to the fact that antiseptics were employed at one ti me in con- 
junction with, and at another time without, open treatment of the wound. The open 
method of treating a wound iwssesses the advantage that besides preventing tension 
on the surface of the wound and in the tissues, it induces a How of the exudation 
from the deeper parts towards the surface. This results in a mechanical extrusion of 
gei-ma^ and owing to the bactericidal properties of the exuded serum, a retarding in- 
floeiiee U exercised on their development. I nfected wounds must , therefore, be freely 
lyd_ open by a snitabte incision (avoi ding^ I ynnerftSMTy fjiarm g and bTmatng) In* 
order to prevent tension and to i dlttit of aa eptie douching T Allbfili^B Bven in in- 
recced wounds mere is good reason fol? aTOlfllng any iurther injury to the tissues, yet 
the fact must not be overlooked that a number of wounds are already so fur under 
the influence of infective organisms that these have already caused extensive necrosis 
by their toxic action. Ordy one course is here possible, namely, to remove as quickly 
as jxjssible the necrosed tissue.^. This can easily be done as regards necrotic tissue;, 
which is merely loosely adherent on the surface of wounds. Necrosed blood, leuco- 
cytes, and fibrin can easily be waglied away by douching or si>ongiug. Adherent 
doughs and infected tissue-s require a different treatment. 

Friedrich, in his experiments on wound infection with malignant oedema, succeeded 
in demonstrating that infection and death can be definitely prevented by careful and 
fairly free incision of the whole surface of the wound within an hour of infection and 
before development lias begun. In the same way, excision of a wound is indicated 
where it is certain that changes are confined to the .superficial layers only. That such 
Is the case may often be recognised by changes in colour and consistency. Obviously 
oecroa^ tissue may be removed with a knife and scissors ; where the changes in the 



tissues have led to iuduratton and inflammatory tliickening the sharp apooQ may 
be ativatitageonaly employed for the removal of the necrosed granulation tissues, 
y/^ut cases are frequently met with in practice in which the symptoms of dieeper 
Cnd more eitensive infection have already supervened to an extent which absolutely 

^precludes the possibility of complete excision of all the necrosed, or even of the in- 
fected tissues. In cases where this treatment cannot be carried out, even by amputa- 
tion, we must be conteat to endeavour to prevent further apread of the disease from the 
necrosed areas by means calculated to hinder its development, but not capable of in- 
juring subjacent tissues, and so causing the necrogia to pass deeper. For thia purpose 
the varion^j dry methods are most suitaible when the relations of the wound are not 
such that the flame end may be attiiined by continued douching and poulticing. If 
the latter methods are applicable, they should be carried out with antiseptic solutions 
juBt strong enough to exercise a retarding influence on organisrnal development (salicyl- 
boric solution, chloride of zinc, lysol 0'2 per cent, etc.) Starcke also recommends 
these weak lotions. The moat satisfactory means of drying up the necrosed tissues 
are, on the one hand, the dabbiug on of alcohol, which causes flhrinkage of the tissues, 
and on the other hand, the application of powdera, the most important of which are 
iodoform and bismuth aubnitrate, which entail no injurious effects on the deeper 
tissues. 1^ A. Frankel has recently made a praiiseworthy attempt to show that the 

[ effect does not greatly depend on the nature of the powder, and that in many cases] 
iodoform might be replaced by wood charcoal. 

This method of freely laying open the diseased tiftsues in order to limit 
putrefaction occurring in the necrosing jmrts of the wound cannot be carried out 
in all infected wounds with necrosia of the tissues. Many deep wounds do not 
admit of being opened up in the sense understood by the opt-n treatment of wounds. 
In such oiaea we must confine ourselves to opening up the wound freely enough 
to admit of agents capable of preventing the development of germs being brought 
into contact with the most inaccessible parts of the wound. The mo st eflicient 
means to this end may b e gro uped undej the, term *' antiseptic- Jauiponage," Thia 
iSHhod is spfeT&Hy deai^ied to preveiil the development of genns in tmTdeeper parts 
of the wound, and it serves at the same time partly as a drain. When the akin, 
fasclte, etc., have been sufficiently opened up and the wound washed with an 
indifferent lotion, the whole cavity is stuUed with iodoform gauze, or with a suitable 
substitute, which must be renewed as soon as the secretion raises it from the surface 
of the wound. Such tampouage is also employed in newly made wounds when they 
are very Uable to infection, and, as a rule, whenever an operation has been performed 
without preparation, or in the region of old foci of inflammation, or in the 
neighbourhood of the passages of the body which may be injured (as in the vicinity 
of the throat or intestine). In such cases secondary eutures should be employed, 
which are highly recommended for doubtful eases, and the introduction of which 
was considered by Starcke to be epoch-making. The wound remains open, protected 
by aseptic dressings or tampons soaked in a weak antiseptic, and a few days later 
the sutures are tied and a large drainage tube employed till the secretion from the 
WQlhid baa dried up. 

(A) liesTime of the indications for the treatment of wounds kept aseptic or merely 

'under suspicion of possible infection. 

1. Prevention of air infertioH by operating in dust-free surroundings and by 
keeping aw&y dried exhalations from the mouths and noses of all participating in 
the operation, especially in the case of the patient, and, lastly, by expediting the 
period of operation. 

1 CoiwiderabJe vnUie should Ije uttacbed to the nppljcntiott of diluted alcoliol, recently revived atid 
brought into favoar Hgnln by Sal2W(i<lel. According to Epstein, 6D per cunt aliotioL U uiost efficient Mid 
iatsmuies the efUcicticy of other antiseptic^ sUfh Aii .mibliniatv, Solzwetjel, Eisner, as well ivs Miner^iul 
and Twhirikow, confirm the efficacy a( fiG percent alcohol, and tliey hnvi; sihowti thiU 7 per ce-ut nlcnliol 
is CRp&hln of frein^nJ htf/ the di-vfllnprnont of atapliylococcu Tliat touching with pure carbolic acid, as 
recoinmended by Bruns iind Housell, may be of use nmler certain circuuistnnceg, e.y. whem sloughs are 
already presont, m undoubted. 
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2. Prtiventioi] of contact infection by sterilisation of all the dressings and 
instratnenta by lioiling for Lalf-an-liour, or by means of circulating compressed and 
eaturated steam at 1 25" C. for a quarter-of-an-hour. Further, by covering up with 
sterile cloths all parts of the body, clothes, operation and other tables in the proximity 
of the field of operation. 

3. Prevention of inoculation inffctifm by "abstinence," or by immediate remoTaJ 
of any virulent material which may accidentally reach skin or hands, and by paina- 
taking mechanical purification of the skin and hands by cutting short or covering up 
the nails and hairs, followed, first, by thorough scrubbing with soap and then rinsing 
in hot water, and, lastly, with diluted alcohol. This applies to every one talking part 
at the otjeration, including the patient. 

4. Prevention of implantatinn infection by using antiseptically active sterile silk 
(silk boiled in 1 : 1000 sublimate solution), and also taiupona. 

5. Prevention of nvcrodi infection by a technique which avoids crushing, cooling, 
and drying up ; and by purely aseptic treatment of wounds, including the use of 
warm physiological saline solution for washing off blood, dust, etc. 

6. Prevention of incitJ/adon i»fectioii by careful apposition of the edges of the 
wound, or, if this should be impracticable, by drainage of blood and secretion from 
the wound by glass tubes, or by using secondary sutures. 

(B) H^ivnw of the treatment of infected wounda. 

1. Use of all the aseptic measures detailed under (A) for the prevention of fresh 
infectiotk 

2. Open treatment of the wound by leaving it entirely open, and, if necessary, hy 
complete opening up of the wound by means of incisions to prevent tension and to 
allow of the formation of a cutrent of fluid from the wound. 

3. Frequent ponlticing (in oj>en wounds), or douching (in deeper wounds), with 
naild antiseptics capable of hindering the development of germs, and in order to 
remove the fluid which has collected. 

4. Limitation of putrefaction in the necrotic tissues of the surface of the wound 
by dabbing with alcohol or other drj'ing agenta, by dusting on dry powders, such as 
iodoform, xeroform, bismuth, etc, or, in deep wounds, by antiseptic tamponage witl^ 
sterile gauze into which some powder has been rubl)ed. 



. DIRECTION OF SKIN INCISIONS 

In the daya when patients could not be anaesthetised, and when the wound could 
not be protected from infection, it was a good principle to arrange the incisions so 
th&t they might be made as quickly and as limited as possible, and at the same time 
ensure a good outflow of the discharges by the action of gravity. 

The latter indication at the present day can be completely fulfilled by making a 
small special incision through which the drainage tube may be inserted. Even yet, 
In certain text- books, the student is directed to make the smallest possible 
skin incision in cutting down to find an artery. Such a procedure is no longer 
k^tijnate. The true surgeon makes a free akin incision, but proceeds, as carefully 
and sparingly as he is able, to make the deeper dissection. A large skin incision pro- 
dooefl no additional injury worth mentioning Ha compared with a small one, because, 
wheB carefully sutured, it heals with equal rapidity and certainty ; and further, the 
larger size of the resulting scar is of no significance, provided it runs in the proper 
direction. Thi-s brings us to that consideration which wa have for years regarded as 
essential in the arrangement of incisions. 

According to the inveistigationg of Langer Upon the planes of cleavage of the 
nkiii, the tension of the skin is very different in different directions, and two incisions 
at right angles to one another display a very different amount of retraction of the 
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edges of the wound : the one gaping, whilst the edges of the other remain in contact 
without artificial aid. These facts are to be borne in mind in determining the direction 
of incisions, even although in individual cases other considerations come into play. 
For of still greater importance as regards the direction of the incision is the coarse of 
the vessels, and particularly of the large and small nerve branches. In making 
incisions in the face, for example, the direction of the branches of the facial nerve is 
to be taken into account. Fortunately, many of the nerves and vessels ramify in a 
direction corresponding to that in which the skin displays a greater tension, so that 
a line of incision adapted to the plane of cleavage also corresponds to the course of 
the important nerves and blood-vessels. 

For years we have recorded upon a diagram our incisions which have not been 
sutured,* and have represented them according to whether they were gaping or closed 
at the second dressing, and for this purpose we have observed the drainage openings 
which were made in addition to the sutured skin wounds. If the drainage tube is 
removed after twenty-four hours and the sutures after forty-eight hours, an oppor- 
tunity is afforded of observing clearly the behaviour of small unsutured skin wounds 
after every operation. We reproduce in the following diagrams the result of those 
records, and introduce at the same time Langer's lines showing the direction of cleavage 
of the human skin. In Figs. 5, 6, 7, 8, and 9 those drainage openings which come 
together spontaneously after removing the tube are indicated by a simple line, whilst 
those which remain gaping are represented by a spindle-shaped figure. It will be seen 
from Fig. 5 how close the agreement is between good lines of incision and Langer's 
lines of cleavage, as was indeed a priori to be expected. 

Having once established this, we have preferred to make the longer incisions also 
more and more in the direction of the cleavage lines of the skin, and have convinced our- 
selves that the difference in the scar formation in incisions along or opposed to the 
cleavage lines is so important that it appears necessary to give the normal incisions for 
every region of the body. They indicate the cleavage lines of the skin for the correspond- 
ing region of the body, and are at the same time so placed that the course of important 
superficial nerves and vessels is taken into account. We have satisfied ourselves 
that the scars resulting from the operations for goitre, which are here so frequent, 
become, in the course of time, after such normal incisions, so fine that one has actually 
diflSculty in recognising them, whilst scars resulting from incisions otherwise ^irranged 
often seriously deform the neck by contraction and puckering. 

We have, therefore, added figures indicating our normal incisions (compare Figs. 
10 to 18). The large incisions have been especially mapped out, such as those on the 
head, neck, trunk, and articular regions. For the remainder, especially the inter- 
articular portion of the extremities, we have, for the sake of simplicity, when dealing 
with smaller incisions (for ligaturing arteries and exposing nerves) retained the straight 
incisions in the longitudinal direction. A glance at the figures shows that some of 
those longitudinal incisions likewise correspond with the lines of cleavage of the 
skin. 

It need scarcely be mentioned that all longitudinal incisions placed in the middle 
line of the body, i.e. all incisions which correspond to a vertical line from the scalp 
to the symphysis, along the perineum to the anus, and posteriorly upwards again to 
the scalp, are to be re^rded as normal incisions. 

In amputations, of course, reunion of portions of the skin which correspond to one 
another is out of the question. Nevertheless, it is here also an advantage to adhere to 
some extent to the lines of cleavage of the skin in order to secure less retraction of 
the flaps. 

It will be seen from the illustrations how well this indication is carried out by 
employing our oblique circular method of amputation. 

To the above remarks contained in the third edition of this book we have made the 
following additions. 

> The accompanying figures are in great part the iliagranis of Dr. R Lardr, late chief surgeon to the 
French Hospital in Constautiuople, and now in Oeueva. 
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It seems possible to formulate a principle showing the pro[ier direction incisiona 
should take, — that besides the simple meaiiil incision (which can also be termed ayni- 
metrical) there shnuld be a segmental distribution of iucisiona corresponditig to those 
lines of cle4ivage in which le^t injury is done when the knife ia introduced into the 
deep tissues of the body. 

In the 'w&lla of the thoi-ax and abdomen this is quiite obvious, as here the veasek and 
nerrea mn more or leas tn a trtinsverse directiouj the lower ones inclining obliquely 
downwards ; and here long incisions made in the proper direction heal far more easily 
and with less disturbance of function ihan others placed vertically. It ia obvious that 
muscles and veins which have an oblique direction must be divided if a vertical incision 
is employed. On this consideration Eeidel has objected to our transverse incision 
in the neck, without good reason, however. Division of the smaller subcutaneoua 
nerves i^ of no significance, and produces as little harm as division of twiga of 
cutaneous nerves. 

^: On the contmry, it all depends upon whether the nerve trunks and their branches 
to the musclea are avoided ] if this is done, a divided muscle can contract jjerfectly 
with the presence of a fine cieatrii. But what use ia it to avoid dividing the muscle 
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and yet injure its motor nerve 1 When a muscle ia divided, it mtiat be done in such a 
way that neither part of it has its nerve-supply injured ; paralysis oaly foUowa injury 
to the nerve, Quervaic and Kiittner have carried out this principle with greiit success 
in their normal inciisioa for the neck. By a method similar to that which we have 
described for resection of joints, they carry their incision not merely through the 
slda, but also divide the muscles, forming a lari|;e musculo-cutaneous flap. Further, 
in the abdomen, by adopting the method of M'Eurney and others of dissecting with 
a blunt instrument between the muscles and forcibly separating them, one need not 
divide the muscles at all. 

The same method applies to the larger arteries. They poBsesa a similar segmental 
distribution, and are best avoided by mesial and segmental incisions. 

Whoever will take the trouble to refer to the table we have drawn up of the 
tegmental arrangements of the spinal nerve^^ will be convinced how simply the prineiple 
of aeg^ental incisiona can be carried out even in the caise of the extremities if they 
wra ptlt in the position of abduction and supination, the position they assume in the 
Mrly stage of development, and how reasonable is the bads u{>od which qui procedure 
k grounded. 

We would draw attention, in anticipation, to the exquisite and functionally jierfect 
ciratrices which are got by the curved incision in the neck for goitres, in corajiarison 
with the oblique incisions that are so generally used ; to the results of oblique incisiona 
in tbe abdomen compared with those along the edge of the rectus ', and to the value 
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SECTION II 
SPECIAL OPERATIONS 

E. CRANIUM 
(a) Soft Parts 

The scalp is characterised by its rich vascular supply, the vessels, however, being 
easily accessible to ligature, because they run in the skin and subcutaneous tissue, 
which is firmly united to the occipito-frontalis. The arteries lie loose in the scalp, 
the veins not to the same extent ; therefore the latter do not retract like the arteries. 
In haemorrhage from the arteries, press upon the skin close to the edge of the 
wound and seize the vessels with artery forceps; if our toothed artery forceps do 
not succeed, then a ligature must be passed around the vessel by means of a curved 
needle. Haemorrhage may be temporarily arrested after the manner employed by 
Doyen in extensive craniectomies, i.e. by winding an elastic tourniquet around the 
greatest circumference of the head. 

The vessels which supply the scalp come from the frontal, temporal, and occipital 
regions. If, therefore, it is desirable in severe haemorrhage from the scalp to apply 
a proximal ligature to the main vessels we must turn to these three regions. 

1. Temporal Artery and Vein: Auriculo-Temporal Nerve (Fig. 19). The 
pulsation of the temporal artery is felt at the upper border of the zygomatic arch 
^ cm. in front of the auricle ; in haemorrhage from its branches it may be either 
compressed or ligatured in this situation. A vertical incision is made 1 cm. in front 
of the helix. After dividing the skin the superficial layer of the temporal fascia 
appears. The artery crosses the zygoma, and is seen lying under the fascia at its 
upper border. 

The position of the temporal vein is not constant ; it is generally parallel to and 
behind the artery. 

Of greater importance is the auriculo-temporal, a branch of the third division 
of the fifth nerve (Fig. 19); it is the sensory nerve for the ear and the temporal 
region. It winds round the temporal artery from below upwards and backwards, 
and then ascends parallel to its posterior aspect In exposing and stretching the 
nerve for neuralgia the artery is first identified, and the nerve then sought for nearer 
the auricle. Higher up the branches of the artery and nerve enter the substance 
of the scalp. 

2. Supraorbital Artery : Supraorbital, Supratrochlear and Nasal Nerves 
(Fig. 20). The supraorbital is the principal artery of the forehead. It is smaller 
than the temporal artery, and leaves the orbit at the supraorbital notch, which serves 
as the guide in ligaturing the vessel. The course of the artery is vertically upwards 
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s|*leiitu>4 muscle, tnidway between the external occipita.! protiabeniQce and the highest 
{KitBt of the mastoifl process ; here it pierces the strong fascia and ascends over the 
occiput under the aponeurosis). The artery is ligatured where it pierces the fafleia. 
A Iransveree iDcision is made from the posterior part of the ttp of the mastoid process 
towards the occipiuU protubemnce, as far as the insertion of the trapezius inusele. 
The skin is here very thicdf. After dividing the fascia the pnsterior edge of the 
rtertiH-ttjastoid muscle is exposed, the amall occiititiil nerve which aecoinx«,iiies it being 
avoided (Fig, il). The fibres of the splenius niuiicle passing obliquely forwards and 
upuTirds appear under the stemo-tnastoid. On dividing the splenius, in the same 
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direction as the skin incision, the artery is ex|)08ed, lying at first upon the occipital 
attachment of the sii{jerior ol>Ji«iUe muscle and afterwards uiton the compleius. 

The artf ry may l>e ligatured at the inn^r bor-der of the fplenitts as it ascends to 
the skin of the occiput, under the faMcia, in the angle between the iKjsterior border 
of the stemo-mastoid and the interior edge of the trapeziuH. Here the artery is 
joined by the great occipital nerve, which passes upwards and outwards. 

Tile arU'ry may also be ligatured at its on'ifCn by an incision the same aa that 
for ligJtture of the external carotid. The occipital vein ia not alwa.y8 found lying 
fio>*e to the artery. 

6. The Oreat Occipital Nerve (jiosterior division of second cervical) becomes 
superticial nt the outer border of the trapezius after piercing the complexua muscle. 
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The nerve is found internal to the occipital artery, both structures converging towards 
one another. 

If, for neuralgia, one wishes to find and stretch the nerve nearer its origin, the 
incision must be made deeper (Fig. 20). A transverse Incision is carried outvrards 
from the middle line opposite the projecting bifid spine of the axis. At the outer 
angle of the incision the posterior edge of the stemo-mastoid muscle and the small 
occipital nerve appear. The comparatively thin trapezius is divided, as also are 
the fibres of the strong splenius capitis, which ascend obliquely upvrards and outwards 
underneath it; and, lastly, the vertical fibres of the powerful complexus muscle 
having been divided, the deeply placed fibres of the superior and inferior oblique 
muscles are exposed. The large nerve curves round the lower border of the latter 
muscle and passes upwards and inwards across its surface. Here the nerve gives off 
motor branches to the muscles at the nape of the neck, and is thereafter purely 
sensory. The trachelo-mastoid muscle extending obliquely downwards at the outer 
border of the complexus can be spared. 

7. The Small Occipital Nerve (anterior division of the third cervical) appears at 
the posterior border of the stemo-mastoid muscle, along which it extends under the 
fascia to the occi])ut It ramifies external to the great occipitaL For its exposure 
see occipital artery (5). 

The incision employed by Krause for dividing the occipital nerves in occipital 
neuralgia begins one inch below the external occipital protuberance, passes outwards 
as far as the posterior border of the stemo-mastoid, and then downwards as far as 
the level of the hyoid bone. The incision is carried down to the nerves, which are 
exposed one after another, and followed down to the depth of the small suboccipital 
muscles. The first cervical (suboccipital) is found with its ganglion situated outside 
the spinal canal, and the same is to be said of the ganglion of the second cervical. 
The posterior division of the third cervical, which crosses the inferior oblique, lies 
parallel and internal to the great occipital nerve (posterior division of the second 
cervical), and is to be followed to the third intervertebral foramen. The majority 
of the branches of the third cervical nerve are to be sought for at the posterior 
border of the stemo-mastoid and behind the great vessels, which, together with the 
symjmthetic, are to be drawn forwards ; the small occipital and the great auricular 
nerves (Krause does not mention the transverse suix;rficial branch) can now be either 
cut across or stretched. 



(b) The Opening of the Skull 

(Craniectomy, Craniotomy, Trephining) 

Opening into the cranial cavity is one of the oldest of operations, and fairly 
correct notions as to the indications for it were entertained at an early date, though 
associated with fantastic ideas. From history we learn that these indications were 
at one time regarded as very frequent and at another as very rare. To explain why it 
was thought at certain j)eriods that trephining could not be done too often, while at 
others it was believed that a surgeon must himself be " off his head " to trephine a 
head iiyury, one hivs simply to refer to the methods of wound treatment. At the 
time when infection was j)re vented, though unconsciously, by all sorts of antiseptic 
balsams and alcoholic dressings there was as much enthusiasm over the success of 
trephining as there wa.s desjwxir at other times over the unfortunate result of every 
injury to the brain and its membranes when wound infection was a daily occurrence. 
Since the introduction of the recognised anti-bt\cterial wound treatment, and since its 
complete development in the form of asei>sis, trephining, so far as the danger of 
infection is concerned, has become just as safe as any other form of operation. 
Trephining, as |)erformed in the old accepted sense, is now regarded as an operation 
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free from danger \ but when the coiiceptiou of trephining becomes TrideDed to that 
of craniotomy and cniiiiectotuy we are no longer Justified in speaking so confidently. 

The diploe of the skull bones differs from other bone marrow in the great 
number of its blood-vessels. There is a copious supply from the abundant small 
arterial vessels from without and from within, and a atill fuller one througli the 
comuiunioations between the external and internal veins, which unita with wide and 
sometimes siaujs-like venous sfiaces in the bone itself. The diploio veins possess even 
a less degree of contractility than in other T>ones. Cushtng haa shown that the diploe 
e&xi readily te filled by injections introduced into the sinuses of the dura mater. 
The diploic veins can, on this account, give rise to very severe loss of blood, 
fspccially when there is any increased preaaure inside the skull which leads to their 
increased distension with blood, The bleeding from these veins can only be arretted 
by compression, and for this purpose it is best to apply steriliaed or antiseptic wax. 
If larger dijUoic veins ramify across the field of operation, it may be necessary, in 
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addition, at once to Iwre into the vem above and below with a burr, in order that 
the lumen may be plugged with wax. In cases where more severe haemorrhage is 
exfjecte«i the question of a preliminary ligature of the external carotid has to be 
taken into consideration. This danger j» only associated 'with extensive ciaoiectomies, 
and therefore such a procedure i.s rarely necftsaaiy before ]jerformiug a circumscribed 
or partial craniectomy, 

8. Oiicmtiscribed or Partial Craniectomy. First as regards an.%stbesta General 
anaestheie^ia is alu'ay.s to bo avoided when the i>atient is more or les-s unconscious, 
and, as a rule, one can proceed quite well by injecting coctunc into the skin and 
perioateuto, and, after removing the borje, by swabbing the dura with the solution. If 
a general amesthetic must be given, Horaley's method of first injecting morphia and 
afterwards giving chloroform is to he preferred, because it excites the brain less, and 
therefore the bleeding \s> not so profuse. A free incision is made through the skin and 
perioatenm do^i^^l to the bone, exposing a large area of the skull, so that one may 
clearly see the veins which run to the area to be trephined. The ha?morrhage from 
the scalp and the bone, in so far aa they are nourished by the external vessels, may 
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be temporarily arrested by applying an elastic band around ihe greatest horbonW 
circumfereiice of the skull (Fig. '12). If some veins in the edges or llje wound still 
bleed, one of our artL-ry fnrcepa should be applied, as its teeth can be firmly fixed 
to the dense skin of the scalp. 

Before the tfL-phine is applied an exploratory [jerforation is made close to the 
area to be trephined with a perforator (Kiinunel-Sudeck'a burr is moat suitabiel 
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in onler to derive information as to the hardness, thickness, and vascularity of the 
bone. The i:>reliininttry exploratory opening hoa the great advantage that ibe cutting 
forceijs can be introduced through it to divide the vitrea, and through it also ft 
strong elevator can be introduced to lever out the bone. The circular saw is now 
applied and the bona sawn down to the vitrea, which can be divided by cutting 
forceps ; the hone is then levered out The edges of the opening are smoothed 
off with cutting forcejis. Severe bleeding from the bone is arrefited by the application 
of carbolised or sterilised wax. 
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If the attempt to use the trephine produces at once very considerable bleedings 
it is better, after pressing wax into the entire trephine circle, to bore a large number 
of holes with the rapidly working cylindrical burr ; these can he easily plugged with 
■was, and then by using a chisel the bridges between the holes can be rapidly 
fiivided. In certain circumstances it may be adyieablc to ligature the extemal carotid. 

The dura is, when iieceKsary, oi>ened by pulling it up with a fine hook and 
nicking it verj- carefully without wounding the inner membra.ne3. It is then 
dividttl crucially nearly up to the bono margin, and the bleeding veasela are clumpied. 

For pt-'rmanent relief of tension the dura is cut away, or folded over the edge 
of the bone and sutured (BerCMOWsky) ; otherwise the four corners are placed together 
a^n without auy suturing. For drainage, where blood or cerebro-spinal tluid is to be 
conveyed away, a fine beat silver tube w> introduced, and so fastened to the skin that 
it does not come in contact with the brain. The inner membranes of the brain must 
be carefully avoided when it is not necessary to lay bare the brain substance, because^ 
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according to Beresowaky, they form the chief protection against adhesive inflajnniation 
of the cerebral cortex. The skin wound is closed by a continuous suture of silk, 
which should lie dnvwu tightly, and must include the aponeurosis of the occipito- 
frontal is, in order to avoid reactionary bleeding from the edges of the wound. 

Since asGjttic treiihiniiig, as described, ia an operation free from danger, some 
would have us believe that the development of cerehrul localisation has beeu of 
ftsaiijtance in making this circumscribed jmrtial craniectomy a still more justifiable pro- 
cedure. This is certainly not the case, although we are now in a jxisition to recognise, 
at an early jteriod, a number of strictly circumscribed focal diseases of the brain, and 
to lay bare the diseased ffjcus by meani* of a limited trephining. 

8, Oranio-Oerehral Topography. In order to reach a particular spot on the 
ifiMp of the brain by trephining, we must be in a position to map it out upon the 
MiiSb of the skull with some accuracy. S[:iecial functioDS cannot yi^t be assigned to 
the whole of the cortical area. Therefore it ia most important to be able, in the first 
pUce, to map out ejcactly those areas in the neigiibourh'KKl of which the chief foci of 
known functions are grouped. 

Hitherto it has been almost universally accepted that it is the recognition of the 



Rolandic and Sylvian fissures wliicli proves mtist useful for the topography of the 
cerebral surface. We regard this as in part erroneous. To demonstrate this we re- 
producGj raajiiKjd out in the figure of the left hemisphere (Fig, 33, page 60), those ^refls 
with whose localLsalion we are moat exactly acquainted, T^e lettering ia so arranged 
that those areas which in man may be regai'ded a3 fully settled are indicated in hl&ck. 
The remainiag centres, on the other hand, about which there may be a doubt, or which 
are not exactly delineated, are indicated in red. 

It will be clearly seen from this figure, the cerebral surface of which is drawn 
from nature, that tht majority of the known centres are grouped round the precentml 
sulcus, i.e. in the whole length of the g^Tus centralis anterior and in the foot of the 
third frontal convoiution. Tlie preeentral suJcua is therefore a much better guide for 
the exact localiaation of the motor cortical centres than the sulcus of Rolando, all the 
more so since the up{>er and middle frontal sulci open into it, aud furnish two ver 
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exact points by which the level of the various centres nmy he identified. From the 
point of view, therefore, of cranio-cerebral topography it is of the first importance to 
define exactly the position of the precentral sulcus. 

The Sylvian fissure has a great significance, as anteriorly it limits the lower end 
of the precentral gyrus, in which lie a number of centres ; and it also forms the upiier 
limit of the first temporal convolution, which is the main seat of the sensory speech area. 

Less imf>ortance is at present to lie attached to the fact that the prolongation of 
the precentral sulcus upon the mesial surface of the hemisphere indicates the approxi- 
mate position of the cortical area for the muscles of the tnink, and that the temporo- 
splicnoidal lobe ha.^ its tip determined by the Sylvian fissure as the centres for 
sme!l and taste, and in yiart alao the tactile centre, are situated upon the mesiiil 
surface. Fig. 24 gives a sufficient idea of the relations. We have also to define the 
visual region, because distiurhances of vision, especially in the form of hemianopsia, 
frequently furnish very good data for determining the site of a cerebral lesion. The 
mechanism of sight is very extensively represented in the cortex of the occipital lobe^ 
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both upon tieir outer and mesial surfaces, and it is sufficient to be able to map out 
the limits of the occipital lolie with a fair amount of precision. The occipital lobe 
is separated from the jjarietal by the i>arieto-occipital fissure, which Ilea 1 cm. in 
front of the lambda ; its posterior extremity lies a little above the external occijiital 
protuberance, while, below and anteriorly, it joina the temporo-sphenoidal lobe. 

All these points can he defined with sufficient accunioy by means of the improved 
craniometer, such a-s we now employ (Fig. 25). This consists of two nickel-plated 
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BesiMe steel Imnda, graduated in millimetres, one of which ia placed horizontally above 
tbe attachment of the auricles, and embraces the etiuator of the head from the glakflla 
I the external occipital protuberance. It is kept in position by means of scrvwa. A 
-eond liaiid, fixed firmly at right angles to the above, is etrotohod sagittally in the 
triiddle line from the external occipital iirotuberance to the glaliella. A third band 
I* made to slide upou thia, and is so arranged that it can be jdaced at any desired 
iingle to the sagittal band. Lastly, a fourth band, movable on the sagittjil band, 
t'linirclca the cranium obliquely from the glabella to the lambda. This corresponds to 
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the Sylvifwi line of Poirler, which, however, does not quite corre.si>ond to the Syhiari 
fissure. We have termed it the ImfH ttmjxjftiAlif 1, because, while it corresijonds, 
Mlteriorly, t<> the upper part of tk^ lirst temporal convolution (and therefore also to 
the anterior part of the Sytvian tissure}, posteriorly, it overlies its lower \<&xi. 

In Fig. 26 the linea are inditsated which can, be rapidly and easily mapped out 
oii any hesad by employing our apiwratus. If the movable meridian Irnnd ia placed 
midway between the glabella and the external occipital protuberance, and at an arigle 
of 60* to the sagittal haiid, it will overlie the precentml sulcus ; we have therefore 
named this the ^iVwfr precentraliit. By trisecting the part of this line, which reaches 
from the mesial line of the vertex to the e<|uatorial line, the origins of the superior 
and inferior frontal sulci arc very exactly defined. 

In this way, as may be seen by comi»anng Figs. 23 and 26, tlie linea pre- 
centralis, and the two points which trisect it, Huttioc to localise, with sufficjent accuracy, 
the centres in the precentral gyrus and at the base of the third frontal gyrus. 

If the band 3 be rotated backwards so that it forms an angle of C0° %vith the 
eagittal one, a Hue ia obtained which is tenned by us the linea limitans, because it 
gives pretty exactly, below the jwint where it crosses the Hnea temporalis I, the 
boundary between the temporal and occipital lobes, while above the crossing it 
corresponds to the junction of the supra-marginal and angular convolutions. 

The Onea temjjoralis 1 corresponds, between the paraceutral line and the liuea 
limitans, to the first temporal convolution, and, where it crosses the paracentral line, 
it corresponds to the anterior end of the Sylvian fissure. The posterior end of the 
linea temporalis 1 coi'resjionds to the parictct-occipital fissure, and therefore to the 
boundary between the occipital and {larietal iobea. A glance at the figure giveai a 
better exjflanation than it is possible to give in words. As will be seen, we have 
adhered to the method of jjcrcentage measurements which was introduced by Hare, 
and fully worked out by M idler. Comy>ared with aliaolute distances the method has 
the advantage that it can te applied to any form of skull. 

1,0. Topography of the Cerebellms Emd of the Lateral Sinus, and Trephining 
over these Areas. The cerebelhim u in cnntact with the inner tiurface of the skull 
only at its lower and liack [»art, whereas the up|>er and posterior part lies against the 
tentorium. The portion of the skull within which the former division of the ccre- 
I.>ellum lies is covered by the attachments of the occipital muscles, and is situated below 
the suiierior curved line. 

The upiwr limit for applying the trephine ia furnished by the line of the lateral 
sinus. This, the most important sinus of the skull, nins^ in its horizontal {Hirt, in a 
line from the external occipital jirotuberance to the base of the mastoid jirocess 
(Poirier), at the part which is marked i>osteriorly by a depression. The vertical Umb 
of the sinus cDrreHpond.H to the middle part of the outer sarfaco of the mastoid prooeas 
when this is divided into thr^e eiiual vertical portions. 

To trephine over the cerebellum an incision is made from the base of the mastoid 
process along the superior curved Hue, as far as the middle line, and thence downward* 
between the muacles at the najie of the neck. The occipital artery and vein are 
ligatured, and the attachnienta of the muscles are separated from the bone towards 
the foramen magnum. If it be certain beforehand that it is necesaary to expose 
the cerebellum on both sides the median incision may be dispensed with, aiid an 
incision carried from the base of the one mastoid i>roceas to the other, over the 
external occipital [jrotuberance. 

If, after dividing the dura, more room is required, the dura and the lateral siuus 
are separated upwards from the bone with great care, and tlie occipital sinus is then 
separated downwards. The opening of the bone is now enlarged with cutting forceps, 
and, if it is neces.'^jiry to divide the dura still further, the sinus nmst be ligatured. 
According to Horsley there need be no aniiet)' about ligaturing one sinua. The 
tentorium can then be divided laterally, so as to expose the upper surface of the 
cerebellum ; the straight sinus niu.st be avoided, as it receives, through the veins of 
Galen, the blood from the interior of the brain. 
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According to CotteriU the r^nioval of the cerebellar foaaae of the occipital bone on 
>th sidesj to the extent which has been deecrihed, has no Ul effect upon the brain, 
TUe esjiosure and ligature of the Tertical part of the lateral sinus, and of the 
'longitudinal sinus, will he dealt with later on. 

1 1, Extensive Sesections of tlie SkulL The removal of large portions of the 
skull may, under certain circuni3tance3, be attended with esceaaive haemorrhage. As 
haa already been mentioned, an explorator}' perforation with the Kfimniel-Sudeck burr 
enables one to decide if preijaration must be iiiadc for severe hiemorrhage. However, 
it is oar opinion that estensive resections of the skull should be much more 
restricted than is the present custom. 

They should not, as much too often happens, be performed as eiploratory opera- 
tions when the diagnosis ia imjjerfect, but should be employed only to meet definite 
(indications^ 
[ The introduction of the osteoplastic methods of Wagner and Wolf induced many 
to |«rform extensive resections which were attended by severe haemorrhage. We 
have already stated above that osteoplastic resections, for special purposes, are not 
usually attended with considerable hieniorrhage. Moreover, the chief reason for 
adopting the osteoplastic method, viz. the fear of large permanent deficiencies in 
the skull, is unwarranted. As the result of isolated observations, it has been stated 
that large bony defects in the akull are followed by disturbances of the cerebral 
inetion. Elsewhere we have fully showa (Nothnagel's Spec. Pathologic und 
r/tenipie, Capitel iiher I/iimckh'iirf^sehe Operatimie)/, 1901) that these cases allow 
of another explanation, and that, aa demonstrated by the experiuiental and clinical 
investigations of Btresowsky and Fedoroff, very large defects in the akull can exist 
without the slightest ill effect. This view is also borne out by Horslej'a observations. 
Lastly, we have shown, in the article above referred to, that the tendency of defects in 
the skull to heal is much greater than is generally believed, so Jong as the internal 
periosteum, t.«. the outer layer of the dura, is carefully preserved (Beresowsky). 

The necessity for osteoplastic closure .'^hould, therefore, not deter us from the per- 
mant/ut removal of large pieces of bone, but ail the stame we should not be tempted to 
make unnecessarily large openings in the skull. Extensive craniotomy, even in its 
ttremest form, viz. hemi-eraniotomy, is only to be jjerformad in 8]jecial circum- 
mces. Such do not exist where it is necessary to empty collections of fluid, to 
remove injured areas, to extract superficial foreign bodies (Hplintera), nor, as a rule, for 
^the relief of increased intracranial tension. On the contrarj', extensive openings of 
^■fae skull are only required when large tumours are to be removed, or when an opera- 
^^Bon has to extend deeply into the brain, and in such a condition It then becomes & 
^■luestioD aa to which is the best method. 

^^^ At the present day preference is given to the osteoplastic method for extenaive 
reaection» of the skull. But this prefei'ence appears bo find its explanation simply in 
the tact thai one has far too often performed an extensive resection when a smaller 
one would have sofficed. But even when, for example, one operates for tumours, it is 
jtful if the osteoplastic operation ia better than, or even as good as, the permanent 
ral of bone, which is Horsley'a invariable practice. If large portions are 
red from the brain the gap must be replaced in some way. Provision mast Ije 
so that the soft parts can sink in and accommodate themselves to the defect, 
otherwise blood fills the deficiency and is subsequently replaced by fluid, and cysts, 
which are the main cause of the subsequent untoward results. 

The simplest method of performing extensive resections Is that employed by 

^^Jforsley. A limited area of the akull ia removed with a trephine, and as much bone 

^Hb <^hip{>erl away with cutting forceps (Horaley uses large, powerful, and somewhat 

^"^pointcid cutting forceps) as appears to be necessary for the exp&'iure, ia the first place, 

merely of a limited area of the surface of the brain. In this case, of course, all idea 

of an osteoplastic covering must be given up, which, an we have already remarked, ia 

in many instances not to be regarded as a disadvantage. 

12. Oetdoplastie Besectioti of the Skull. The original method of Wagner 

5 
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con»Uts in the remova], by means of a horseMboe-ahaped or omega-sbaped (f?) 
incision, of a large flap, placed, aa a rule, %ntb its base domnwards, and in tUe 
formation, with hiitnmer and chisel, of a correspondingly shaped bony flap. This is 
cut across itM base, and is then turned down, t>eiiig connected with the rest of the 
skuJi merely by the eoft tissues, namely, the scalp and the pericranitim. 

Wagner (Wieraann) preferred (iapa measuring on an average 8 era, (3 inches) high, 
7 cm. broad, and 5 cm. (2 inches) wide at the base. Wiemiinn ha^ recommended for 
this puqiOBe an angular double-length chisel, Ijent in tha form of a bayonet. 

The infttnmients for osteoplastic resection have been litufected by Doyen, special 
attention being given to those for heinieraniotomy. Doyen forma very large Haps 
with the btiae above the ear, bores the Ixine rapidly in several places with special 
burrs, and then follows the incision with a circular saw (driven liy electricity), posaess- 
tng a guard which prevents injury to the dura. In this way he is able to turn down 
an O3teop]asti(; flap in a few minutes. A eimilarly shaped flap of dura is turned 
down. 

Both methods have recently been replaced by tbit of Budeck. It consists in 

Itoring a hole down to the dura with one of 
Ktimmers suitable modified burrs (Fig, 27). 
Through this oiiening is introduced a steel rod, 
provided with a cutting sci-ew-thrawi and a flat 
bead, as shown in Fig. 28 ; by pres^sure on the 
l>iece of bone which is to Ijc di\'ided a flap of 
any size or .>ihaite is faahioned, or a piece of bone 
completely .sawn out. Attention is to be directed 
to two points in an osteoplastic resection : firstly, 
it ia desirable that the otiter table of the flap 
be larger than the inner table, so that it may 
not subsequently sink l<m deeply towards the 
brain ; aecondly, it is well not to allow the 
incision in the dura to coincide with the &kiu 
incision, so that they may ailbere to each other ; 
for example, the dura Hap, when it is ^mall, 
should have its Itase directed upwards, while 
the bony flap, on the other hand, should have ita 
base below. 

The bleefling with Sudeck's method is slight. 
The spiral burr must be driven Avith a powerful 
dental foctt engine, or, wliat is much better, by 
Fifi. i!7. Fin. 28. an electric motor of similar power. This may 

itts looked upon as a disadvantage of the method, 
otherwise Sudeck'a burr i^i a distinct improvement. Should it hap(.ien that by this 
method the bleeding be serious, it can be diminished by frequently dipping fche 
instrmnents into hot wax. 

13. Circular Crajiiotomy, Lannelongye has put forwiird the theory tbiit some of 
the cases of microcephaly and idiocy tlepend on the fact that the sutures are too 
soon ossified, and that the box of the skull having become rigid, the development of 
the brain has been interfered with. He has therefore cut out long strips of bone, 
and thereby formed artificisil sutures. The advantages of this procedure have, rightly, 
beefi very much disputed. The best method of procednre is the circular craniotomy, 
as was lirst carried out by Dumont, and described by him after couversing with the 
author about idiocy and microcephaly. It la relatively a less severe operation than 
hemi-eraniotomy, and it is attended with less hjemorrhage. We perform it in the 
following manner : — A .sagittal incision is made over the middle line of the skull 
from the forehead to a jiCHnt above the external occipital protulierance ; it divides 
the akin and occipito-frontalis, which are atrijtped downwards as a flap with tht* 
hand, just as is done in the post-ftw?iem room. The periosteum, which haa remEuned 
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intact upon the bone, is di^'ided horizontally at the level of the bases of the reflected 
flaps, and the skull is then aawn all round, just as at a poit-trutrtetn, but not at aufh 
a low level. 

One place is tlrilled through with a, Sudeck-Kuinmd »i>herical burr, and a hole, 
ttbout 2 cm, in dianjeter, is made dow-n to the dura, which is then carefully separated 
from the bone. The dura h more adherent to the hone at the situation of the 
sutures, and to some extent also where the vessel:; lie. A atrip of bone, | cm. broad, 
is rapidly removed with catting forceps-*. 0]nx>site the longitudinal sinus, in front 
and behind, one must be especially careful in separating the dura from the bone ; 
but even here it can be easily accomplished. 

In this way the roof of the skull becomes quite movable ; but it is neeeKsary to 
divide the dura to prevent ossification proceeding from it, the importance of which, 
fu we have already mentioned, haB recently been pointed out by Beresowstky in 

nection with the process of hesiling of trephine of>eninga. The main meningeal 
vessel* are not divided, but, as recommended by Beresowaky, are left in situ aa 
bridgea. 

The operation is attended with very slight hajmorrhage in children. Should the 
bleeding be severe, it is recommended to postjione the division of the dura for two 
diiys. The skin flajis are Himiily folded back into iJoaition and united by a con 
tiauous suture. We have performed the oi>eration at one sitting without any shock, 
and have used merely a collodion dresi=ing; but where there is any bleeding of 
importance it ii better to apply pressure with a bandage. 

14. Exploratory TrepMning. It haa for long Ijeen the practice to puncture the 
brOiin in various dirfctiojis with needles and canuhu after it has been exjiosed and 
no alteration found on its surface, a deep lesion, in the whajx; of an abscess or coJlec- 
tion of fidicl, being exjjected. Souchon and Payr, relying on certain physiologists, 
have made .small incisions into the soft parts and then drilled through the skull, 
with the object of making exploratory punctures, or of removing jxirtions of tumours, 
or wnall pieces of the brain substance. 

The siraple.it method is that de.*^cribed by Albert Kocher, in which A drill is pressed 
tKrougU the soft parts, without any external incision, down to the bone, which is 
then jierforated. This can be done under cocaine with great ease ; the operation 
is |«aiijleii8, as the injury to the dura is scarcely perceptible. 

When collections of tlnid, cysts, hematoraata, or abscesses are suspected, this 
^irocedure is to 1« recomnieiitled. After the inner table has been jienetrated (and the 
operator can always satisfy himself that this has been done if the instrument is with- 
drawn vertically so as not to displace the soft fiarts), the canula of Pravoz's syringe 
limy be introtluced through the dura into the brain and flnid withdrawn or injected. 

The injection of tetanus serum by this method, for the Roux-Borrell treatment 
•if tetanu-s has been very euecessful in our hands. If the necessary sj^ot be not 
iadiftiTed by an abnormal collection of fluid, w« have always jnade the exploratory 
fifieiiiiig with the drill at a spot where the liiteral ventricle can be most readily 
reiicbetL 

15, Fonctirre of the Lateral Ventricle. When there ia an accumulation of Auid 
under increased pres-sure in the ventricle, the withdrawal of this is an established 
procedure, and some striking results have been recorded from simple puncture of 
the A'entricle. The melhodsi of penetrating the venti'icle are very differently described. 
This may arise from the fact that the puncture of a sound ventricle with ita minimum 
rnuitnu is very ditficnU, because the needle may easily wound the walla ; it h 
difljcnlt, therefore, under normal conditions to establish esi>erimenta!]y the best method. 
It is ca&y, however, to enter the ventricle from various places when it contains a 
collection of liuid. Authorities are agreed that puncture from the lateral aspect should 
be jierformed by psasiug in from behind and above the ear, at a point corres^JondiEg 
to the jio8t«rior end of the temimiral line, by which route the floor of the ventricle can 

ppftdily reached. In this situation (about 3 cm. behind and above the external 
■aditory meatus) Keen, at a depth of 5 cm., could not merely puncture the ventricle, 
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but, by an opening on both sideBj could even wiish it out. He pierces directly towards 
the auniinst of the opix>site auricle. Mayo KoUson, following Fmser, punctures at 
the posterior part of tlit? firKt temix>ral convolution. In a case on which we operated, 
in June 1891, we made a puncture directly iuwanls from the posterior extremity of 
the temporal creat. We were able to withdraw a drachm of bloody serous fluid, 
but we did not afterwards succeed in introducing a draiuage tube, although the 
needle was very exactly introduced behind the posterior end of the corpus striatum, 
above the floor of the lateral ventricle ; the evacuation of the ventricle was so 
complete that the walls had fallen together. It appeared to us, therefore, desirable 
to puncture jjarallel to the direction of the sagittal diameter of the ventricle, Imcause 
when the ventricle contains very little fluid the risk ia not ran of puncturing the 
opposite wall, as i.9 the case when the puncture Is directed transversely. The 
ventricle in the sagittal direction \& of considerable extent. One can puncture in 
the sagittal plane, wliich corresponds with the main portion of the ventricle, from 
the front, from above, and from behind ; but in order to avoid the centres of known 
function, it is best to jta.'*.-? in obliquely fruni above and in front, or from above and 
behind. We have as a rule matle the puncture in a direction downwards and back- 
wards, somewhat in front of the bregma^ 2 cm, from the middle line. The needle 
must penetrate for a depth of from 5 cm. (2 in.s.) before it reaches the ventricle, which 
it will certainly enter if it be distended with Jluid. In our exjjerieuce, too, the 
drAuiage from above has proved satisfactory, as the diuin in this direction runs the 
least risk of injuring the opiKisite wall of the ventricle, so long an it is allowed merely 
to enter the upper portion of the ventricle ; its further entrance may be prevented by 
a ring or Hange on the surfat* of the skull. 

16. Operations on the Braiii. The evacuation of fluid, or the exciaion of scars 
and of tuniouthi from tht' bniin substance, is always prticeded by trephining when we 
at© not deiiling with [irevinus injurie.H, IMien merely collections of fluid, whether 
blood, serum, or pus, are to 1* removed, this can take place immediately after trephin- 
ing. When, however, a serious o]>eration ia contemplated, as in the removal of certain 
vascular tumourss of the brain, too much attention cannot he directed to the exoelletit 
practice of Horsley of operating in two sttiges. The oiK^ration in two stages, indeed 
in certain circumstances in three stages, has the advantiige of avoiding the lw-i>fold 
shock which may follow upon severe loss of bloixl and ]>ri>longed ana;i*the«iii. This 
ia all the more to be taken into account since in operations upon the brain chloroform 
ia to be preferred, as it produces less excitement and hjtmorrhage. Chlorofonii, how* 
ever, entaUs the danger of more marked lowering of the blood pressure, and when 
this is combined with loss of blood it may readily lead to a fatal termination. In 
tumours the vessels are often dilated, and jjatients who have been uunece.-isarily 
lowered by prolonged antisjiihilitic treatment have a special tendency to jsevere 
haemorrhage. In this ■way, in consequence of intracranial pressure, marked venous 
engorgement may exist. 

It is desirable that, in ot>erating in two stages, a eufflcieut interval should elapse 
Ijetween the first and second operation, in order to allow the patient to recover com- 
[uletely ; after fourteen days, a flap, resected by the osteoplastic method, n»ay be 
readily oi^ened up. If at the iirat operation one ha« been able to ligature the majority 
of the larger meningeal vessels, and especially the einuses, the second oiieration 
becomes less serious. 

As regards the method of procedure, it is to be borne in mind that all the vessels 
which give rise to dangerous lifemorrhage lie in the membraDes of the brain. At 
first the arteries and veins of the dura have to Ije dealt with. The arteries pre.sent 
no difficulties ; the veins, on the contrary, where they widen out into l»roail siuuses 
(flpheno-parietal sinus of Briehet) or into the latei-al lacunj« before entering the 
sinus, present great diHiculties under certain circumstances, for example, when one 
\% obliged to divide the dura in the iuunediate ncighlwurhood of a sinu* — a procedure 
which is always to be avoided when possible. In the division of these large venous 
siJftces as well as of the sitiuse-'* themselves, it must be the rule to carefully isolate them 
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first of &U, or at least to make them so far at-tL'Saible that tliey may be aecinely ligatured. 
The aseptic ligature of a aiims is without risk. Not only may the longitudinal sinus, 
but aUo the lateral sinus on one side, bo ligatured, jtrovided the otter side ia free. 

Pltlgging must not be relied upon ta permanently arre-st the bleeding, although 
it is the best method of temi)onirtIy checking a profuse hiemorrhage. When a lai'ge 
venous ^^inus has been accidentally opened, forcejiB "with sufficiently long blades are 
employed to enable the operator to grasp the dura along the whole breadth of the 
opening in such a raanticr that a oontinuoUiS suture can be applied between tbem and 
thid divided edges of the dura. In thi» case al^o audi a cDntinuouB lateraj suture ia 
permissible as is now employed when any large vein is partly divided. 

WTien one has finished with the dura, and, in stripping it off, has isolated and 
ligatured the largo veins jjassin^ to the diploe, and those running from the surface of 
the brain 10 the dura (some lig-atures are especially necessary in the neighbourhood of 
the longitudinal sinus), the next important atep is the isolation and ligature of the 
ve«sels lying in the pia. Aa Horsley has shown, these are most easily reached by 
takiiig a fine pair of forceps or a hook and lifting up the pia from the surface of the 
brvin and from out of the sulci over the part to be exciseil 

Wheti the brain is finally exposed it may Ije incij^ed without 8e%'ere bleeding, and 
this, accortling to Horaley, is done in a vertical direction in the course of the fibres of 
the c(irona radiata. The bleeding which occurs during the removal of a timiour of 
the brain may be arrested by plugging. It is, however, desirable that the tamjion be 
not left behind ; but if the bleeding has been arrested and the parts asejitic (there- 
fore not in ab8ce~>s.ses) the wound should be completely closed. Horsley has drawn 
attention to the ad%'antage of primary suture as comj^iared with the tampon or 
fiaclEing with ifidoform giiuzL' so generally employed. 

17. The CoTeiiii£ in of Osseous Defects in the Skull. The question as to how 
defects of the ?kuU may ^Kjst bo covered in ha.'* occupied surgeons of late years more 
than is necessary, and has exercised their inventive faculties. Doubtless the 
{peculiarity of the cerebral circulation i.n dependent on the presence of a capsule 
which is essentially tense. Small defects are, thanks partly to the osteoplastic 
properties of the outer layer of the dura, ».% a rule, eventually closed ; sometimesi, 
however, the deficiency becomes filled with such a firm scar that no injury to the 
circulation in the skull accrues ; for this to occur a very large defect is requisite. 
The covering in of such defects has, however, distinct disadvantages, especially wben 
ihe contents are pathological. 

In this connection the cane descril;>ed by Deimge is very interesting, ■where, on 
account of a legion of the lateral sinus following a comminuted fracture, an extensive 
trej)hining was performed with resulting hernia cerebri. The slight intellectual 
disturbances, especially affecting speech and intelligence, were very distinctly improved 
as Boon as a firm plate wai3 a]ipltcd, but led re|>eatedty to epileptiform attacks from 
tlie pressure connected "with its i3s,%. 

It has to be proved, therefore, especially in regard to post-traumatic epilepsy, 
whctJuT, when a large defect in the skull is associated with intellectual disturbances, 
a firm closure with pressure produces real benefit, and whether this is attainable with- 
out injury. If this is so, then an endeavour should Ik? made to obtain a covering, 

TIr- lie.Ht means of obtaining a good bony covering is that of the Muller-Kiinig 
nat»pJa.^tic rnetlirHl, The Hap, as in other iiliwtic operations, \a peditncuUted, with its 
XmsK directed toward.-* the vessels supplying the scalii, and is taken from the immediate 
neighbourh'KKl, Instead of merely tuiising t!ie jjericmnium and skin from the bone, 
the oufcpr table of the bone is tjiken along with them by uieana of the chisel or a fine 
■AW (Nicoladorii). The distinctive feature of this operation is tkit not only is 
Uk excellent bony plate obtained, but, as we shall point out later in speaking of 
Ksectiuns and amputations in general, the osteoplastic layer of the surface of the 
lione, Le, the tleejt layer of the pericranium, is retained quite intact. The fact that 
the bone breaks into splinters has no disadvantage whatever. Tlie layer of bone 
which is Uid bare in the neighbourhood of the Hap is covered by transplanted skin. 
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If one wishes to obtain a reaUy solid closure it is desirable that the transposed 
bony layer be firtnly connected with the sound bone. This atiplies in particiilar to 
all methoda of covering, whether liy fll'plying bone from other portions of the liody 
or by applying other materiaJs. ilartcus has recently, at Eiaelberg's Hu^estion, 
studied the behaviour of transplanted bone in defects of the sknlU and has come to 
the following conclusion? : — Decalcified l>one, recommended by NeuVier, Senn, and 
Kiimniel, delays the healing, because it must first be absorbed. Burnt boae, recom- 
mended by Landercr and liarth, and proved to l)e of value by the latter from numerous 
investigations, in that it bringa about healing of bony defects solely on account of 
the introduction of lime salts, causes a very slow healing, because it opposes little 
iCBistance to the penetration of the granulations. The best material for this purijuse 
is a firmly placed boiled layer of bone, as recommended by Westennann iind David. 

According to Earth, the implanted material itself disspjiears, but into this solid 
layer of boiled bone granulation tissue grows from the diploe, from the dura, and from 
the jicricranium in the well-known fashion, and rapidly takes on the form of the 
absorbed implanted material. Cancellous Iwne is more easily grown into than 
compact cortical bone. Instead of taking the eubstitute, as Czemy doe.«, from the 
inner surface of the tibia, it \^ better to saw out a .-ilightly curved layer of bone of the 
necessary shape from the epiphysis of the tibia by means of a fine double-edged saw 
(similar to that used for opening the spiual canal in the post-mortem room), and to 
place it Kecurely in poattioji. If dead bone l3e employed it must lie boiled. 

In the strictly heteroplastic method, the celluloid plates of A. Frankel have 
advantages over the others, a-s they are easily disinfected and easily obtainable. 
Friinkel very rightly starts with the idea that it is not detiirable that adhesion shomld 
take place between the implanted portion and the cerebral metnbrane.'i, as is un- 
avoidable in the granulation formation to w'hich the im[»lantefi bone give.s ri.*. 
But it should be mentioned that these adhesions Ijetween dura aud sikull bring al«>ut 
no real dijfad vantages, and that, according to Beresowsky, it i.s only in defects of 
the dura that atlhesion with tbo inner membranes of the brain is to be feared. 
Further, it i-s oidy an intjict pia which can atford protection a|^inst cicatrical 
proce^seii from extending to the cerebral ooitex. 

It is well, therefore, when the pia-arachnoid is laid Imre, to follow FrankeV-^ 
ftdvice and to inteqmse a layer which does not lead to adhesion with the subjacent 
membrane, either his celluloid plate, as a iiernrntient heterogenou.s laj'er, securely 
introduced without drainage, with suture of the .^^kin ; or (as wc have elsewhere 
mentioned, on the grounds of Beresowsky's investigations) we may employ aiito- 
or hetercKi>lastic bone, one of the serous membranes (for example, a piece of tunica 
vaginalis) beuig introduced as a smooth under-layer to protect the pia against the 
growing granulations. 

18. Exposure of the Superior Longitudinal Sinus, Trephining over the sinuses 
of the dura mater is performed only when rtHidered iiL'ces.saiy by the position of the 
injury, or by u tumour of the brain, or when the sinus itself i* to be exposed or opened. 
There need be no anxiety about the removal of Iwne immediately over a sinus, us 
the latter can be extensively sejmrated from the Ijone without bleeding, but one imtst 
be careful not to injure the walls of the sinus or of the large veiua entering it. 

The superior longitudinal sinus lies, according to Horaley, entirely to the right 
of the mesial plane, but this is disputed by Dana. It la very broad ( 1 em. accordiug 
to Poirer) and, including its lacunif, measures as much as 3 cm., so that at a distance 
of I A cm. from the middle line the bone must I* cautiously divided aud the dura 
carefully yejuarated. The thin walls of the lacuna^ arc more readily torn than the 
walb of the sinus itself. 

When it is necessary to wound the dura in the neighbourhood of the sinus, it 
is well to provide suflicient sjiace, in ortler tn he i)repared for all emergencies, for 
there are conmmnicatioiia here i^-ith the diploic vein.s (.sjiheno-parietal aious). and 
the krge central veins arising from the surface of the brain oyien into the sinus and 
the lacuna?. Bleeding from these can only l>e properly controlled by careful ligature. 
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corresjjonda to the posterior itart of the middle third of the mastoid process, and can be 
followed a little farther dcuiiwards beyond it. With the auricle applied to the .skull^ 
an incision is made corresjiKjiiding t/O it« posterior frt'c border (Fig. 39). Superiorly, 
the incision divides some Jibrea of the temporal muscle. The periosteam is divided 
at the aame time, aad the flap is separated forwards, the attachment of the stemo- 
mastoid being detached with the knife. The posterior margin of the wound is 
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Pio. SO. — Opeiiiug the mafitatd iutrma muI the lM«imI Moit*. Exponin of the t«nipoTO-«phenoid*l 
lobe md punoture of ib* di9Bc«ndiJng hwn of Um btrnl ventriclft. 

T«ti«cted bftckwiinis. On cbi^dling through the l.wne the wall of the sinus is exposcwl. 
Tte eniisavrj- iiuKstoid v«ift tmv«rses the bone op|iosite ibe middle third of the 
HMStoid ]»n.x'e*s. 

Death follovuxl injury to the lateral sinus in al) the eight cases eotlate<l by 
Gai^olphe and l^icrv. Depage, in Febnmry 1900, had a recovery by plu^ng, in a 
patient in whom a splinter of bone had wouudeil the sinus. Much more frequently, 
however, we desire to avoid ojiening the rinus in oi^mtions in thk situation, espedaUy 
in opening the mastoid cells. 
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The horizontal portion of the lateral sinus is iiidicitted by that portion of the 
lineA glabello-ocui[iitalis which follows the superior curved line of the occipital bonea 
(Fttirier). The torculiir herophili lies beneath the external ot-fipital protul>enince. 

The horizontal r»irt of the lateral sinus must occasionally be expoHed to reach a 
cerebral tumoiir, and may be ligatured on one side without harm (Horsley; see 
trephining to exprtse the cerebellum, jiage 81). 

20. TrephinkiK for Intracranial Hamorrhage. Trephining is not only indicated 
in meningeal hasmorrhage, especially from the middle meningeal artery, but more 
recently surgeons have gone a step further and endeavoured, in cases in which the 
haemorrhage is more deep-seated, to relieve the geneml t-erebral pressure and the 
loc^l damage produced by the e^ctravasated blood. 

But the indications for ojieratiou in such cases are not so definite as they are 
in eitradural hit;ni&toniata, the result of laceration of the middle meningeal artery. 
Schulz^ rep*>rta a case (trephined by Henle in the clinic at Brestau) in which 
6J ounces of blood were estrHva»ate<;l beneath the dura, in the fi-ontal region. The 
indications for operation were found in descending neuritiB of the right optic cerve 
with amblyopia, injury to the rigJit oculomotor, with ptosiw, and some interference 
with the movements of the eyeball, anosmia, and, particularly, in i^resis of the 
opposite (left) leg, with increased retiexes, and imreais of the left lower branches of 
the facial nerve. 

These multiple focal symptoms, as well as the affection of the leg without the 
arm, Schulz considers of sfiecial importance as pointing to the diagnosis of an 
intradurab rather than an extratlural, hfematomaj because the blood in the former may 
have A wider and more untujual dbtribution. Multiple nerve lesions at the base of 
the skull, ao far as they are not to be explained by fissured fractures, may, if other 
circumstancea point in that direction, lead to a diagnosis of intradural hiemorrhage, 
because the dura is with difficulty atri]ii>ed off in thsit region. Simultaneous paralysis 
of the optic and oculotiiotcu' nerxes alone, as al-^o choketl disc Oh the same sjide, are by 
no means unusual, even with extradural ha-niatomata. 

We may direct special attention to a further peculiarity, namely, that in subdural 
haematoniata it occasionally Iiapijens that the paralysia is not '' crossed," and is there- 
fore liable to suggest an extradural, or a central, lesion of the opjjosite side, 

Stabel rejrorts a case of right subdural hasmatoma (90 e.c), operated on by H^m, 
in which there was deviation of the head and eyes to the right, complete paralysis 
of the right lower facial region and of Wth right extremities, whiJe on the left 
side there wa^ merely spasm, with incrt^asied reflexes in the leg and arm. We cannot 
accept StabcFR explanation of an anomalous courss'-of the nerve tracts, but, as 
shown in discussing loca.1 cranial pressure, we regard the right-sided paralysis 
as due only to disjilacement of the falx cerebri. We have published a case, after 
personal obser^ ationj which proves that, in intradural extra vajwition, the local jiressure 
IB much less than the general or conducted pressure, because the blood distribntes 
itself more, and may cause a lesion of the opposite cortical centres (in Hahn's case 
there was great tension of the dura on the opposite side), or may interrupt the 
conduction along the fibres of the corona radiata. 

By trephining, not only may the blood extravasated tinder the dtii-a be removed, 
but the source of the blood may be discovered and the hiemorrhage successfully 
arrested hy ligaturing the bleeding artery on the surface of the brtuii. Schneider ^ 
of Konigsberg, for example, in a case of punctured wound in the left temporal region, 
with aphasia and intreasing right-sided paresis, trephined, divided the dura, cleared out 
I he extra vunated blood, ligatured a s[>iirtii:g branch of the middle meningeal artery, 
and sutured the dura with catgut. The hemiplegia improved on the second day 
after the operation, the ajihaaia on the third day. 

relent ion must lie made of the aid to the diagnosis of subdural hteniorrhage afforded 
by tlie preaence of blood in the cerebrospinal fluid drawn off liy means of Quincke's 
lumbar imncture, 

* Imi'tj.-tiU*. Bresliiii, 189". * Arch, fir Min. CUtir, 1886, Bd, xxiAv. 
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Intracerebral bBemorrLagea which have given rise to hemiplegia have also been 
successfully treated by trcjihining and o[«;ning into the extravauation so a« to let out 
the bloocL 

Horsley inaista on the oeceasjty of surgical interference in contusions of the brain, 
and in extravasations of blood into the substance of the brain. In Ids communication 
to the International Medical Congress in Berlin, 1S90, he stated that he could not 
recollect a single case where he would not have interfered in cuuijilicated casea of 
laceration of the brain, whetber recent or of old standing. Further, he also advises 
active measures \n all cases of simjile laceration of the brain, in order to prevent 
the occuiTeoce of epilepsy sooner or later. He referred, in thia connection, to a case 
which wa.s saved by operation, and contrasted it with a similar one with expectant 
treatment in which death occurred (with coma and convulsions) within eight day.'i. 
The successful case woa that of a medical nian with extensive laceration of the 
frontal, jiarietal, and temjforal Iol>es, in whom hemiplegia and unconsciousness had 
exiated for ten days and was followed by coma and Cheyne- Stokes respiration. By 
raeanis of extensive treiihining and washing out of the blood-clot, which occupied the 
entire left subdural sjiace, complete recovery resulted, so that the patient was able to 
resume the practice of his profession. 

Trephining may also be j>erforme<:l with benefit in non-traumatic hiseniorrhage, as 
was proved by the brilliant cure of a ease rect?ntly under the care of Kohl of Chur. 
In tiie cases de^sciibed by A, Friinkel, and correctly differentiated by him from 
pachymeningitis hEtmorrhagica internii, there was found m>on the bmui at one time 
200 e.c, and at another 140 c.c. of Huid blood. These <ases clearly show that at any 
rate immediate death from cerebral compression i.H to he avoided by relieving cerebral 
pressure. The presence of spa-smn amounting to a tetanic conditiouj and of unilateral 
nystaguiua along with other wymptonis of cerebral pressure {fixation of the pupils, etc.), 
allows the diagnosis to lie matle with sutiicietit certainty. 

Abemcthy long ago drew attention to the bloodlessneas of the bone overlapjjing 
largo subdural hiemorrhages, a fact wliich we were aide to confirm in December 
1^97, in the case of an old man. For further mfonriation we must refer the reader to 
the author's work on ccreliral compression and concussion in Nothna4;el's }\fth<Jof}^. 

We agree entirely with Ivrunlein that the first object of the trephining must bo 
to find the haematoniii, or, more correctly, the hietnatonnita. The removal of 50 
C.C. of blood-clot may not be aufiicient where there are sigJis of obvious cerebral 
compression. According to Wiesmann, pressure symiitoms may be entirely absent 
even with 75 c.c, and this is in agreement with experimental observation ; on the 
other lumd, hajmorrhages have I>een seen to amount t<» 250 e.e. twfore death occurred, 
i.e. over ^ of the normal weight of a man's brain (14.'}0 grams), or exactly ^ of 
the nonnal volume of the skull (1500 c.c.) When, therefore, the escajjc of blood 
at the .site trephined is tof> small to account for the sjTuptonis, it i.s advisable to 
Hearch in another [dace. 

It is only after the blood has been removed that the question of ligature of the bleed- 
ing artery arises. Jlost frequently we have to deal with the middle meningeal artery. 
Bleeding from this vessel terminates fatally, according to Wiesmann, in 90 per cent of 
the casea in which no o|ieration is performed, while G7 |icr cent are cured by operatioti, 

21. TrepMrniig to expose the Middle Meningeal Artery smd its HsmatoiDat& 
(sec Fig. 31), The middle meningeal artery supplies the membranes of the brain. 
Jacobson gives the point for ligaturing it as .5 cm. (2 ins.) behind, and 1'2 cm, above,.< 
the external angular process of the frontal bone. As a rule Yogt'e point is chosen ; this 
point lies two fingers* breadth atiove the zygomatic arch, and a thumb's breadth l>eliind 
the external angular process of the frontal bi>Jie ; but it strikes only the anterior 
branch of the artery. In order to expose the jKisterior branch at the same time, 
the trephine nmst be applieil immediately alx)ve the middle of the zygomatic arch. 
In addition to the integnnients and tSit- periosteum, suuie vertical fibres of the 
temporal muscle are divided. A vertical incision extending Wlow the zygomatic arch. 
cannot be made on account of the distribution of the facial nerve. We employ an 
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incbion extending obliquely from the external angular process of tiic frontal T>oi!ie, 
diJWTiwa.rdi* and backwards, to the jnj.sterior extremity of the zygomatic arch, and 
from theut'C, upwards and backwanls, to above the auricle. After having divided 
the skin and the strong temi»ortii fiLscia, ami ligatured the MUiterficial temi»orai 
artery, the incision is carried down to the bone at the posterior border of the tcmfiora} 
muscle, and tlm mu;y;le along witli the jterioateum is detached forwards. In this way 
h,'emorrlmge from the deep teTn[*ora,l arteries is avoided, and the anterior jKirt nf the 
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Fia. 31. — Ljj^tun; of the mlddlt) meningeal artvry. 



•(|IUUnioas tampotui, utidei- which the meniDgeal arteries lie, is exposed. The 1>one 
here IB very thin. Poirier (and we agrte with him) rccommendij trephining 5 cm. 
(2 ins.) aliove a i>oitit rnidw^vy lietween the external auditory meatus and the frontal 
prtx-esft of the malar. 

Kronlein, who ha.s had great experience of bleeding from the middle meningeal, 
baa determined the iwo iHiints at wliieU the extravasation from the anterior and 
posterior Ki-unuheit of the artery are jiujst likely to lie met with. The.'WJ two points 
uf Kronlein lie in a line drawn horizontjilly backwards from the supraorbital margin, 
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that for the anterior branch being 3 to 4 era. behind the eitemal angular proceas 
of tbu frontal bone, while that for the posterior is where the above line intersecta a 
line drawn vertically upwards from the posterinr border of the inaatoid process. For 
pxtrtivasationa (as he onee ohaerved), which reach almost as far as the foramen 
iiiiigrmin, Krunlein gives a third p»oint of trephining, viz. below the middle of Xhb 
fight or left half of the aujjerior curved line of the occipital bone. 
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PMk VL — Ugntttn of tite aapnoitlty niecjr. KipeaoR of the stipnoHHtal nerre. 
InftMfbllii) wn*. Oftaifa^ of tlw bwul aiam. 

Steiner, «ft«r invcgtigKtiog « kondnd «kiills» baa fouBd tlw iiotertor l>ranch 
tnTMiAhly ftt tlw croMing point of a v«rtk«l tine tbawn front tbe mid {loiot 1?etween 
ih<e midillf of xhb ^•belk «nil xhv *|iex of tlie nnslaid |moen« witli • boriiODtal line 
iliHWii fr^im tlM imiklle uf tln^ gUbcllii •nxuid tlie «kiw. fktf postenar branchy in 
fM) {w>r ix-wx. of Uw OWM, is «t tiM crosilDg point of tbe^ ftboTe-mcntioiied hotuantal 
ltuf« vk-ilh A %vrtie*I Vm» di»«n ii|»wM<i« ie ftoul of tbe mutoid pcocesa. 

Tht*rr *r\' still tWT> MVAS of thfl sktill wbidL as « rule, are to be arotded in trepbining^ 
but wbicb max ^iev«ttl>id«» tvquire to be exposed. We refer to tbe npoo of the 



frontal sinus, and of the mastoid antnini and its cells. Collections of pus in these 
eivities furnish the most imj>ortant indication for the necessity of opening them. 

22. Trepluning the Fronted SmuB — (a) Opening the Sinus. After shaving 
off ihe eyebrow, an incision is* carried do-v™ to the bone along the 8U[jraorbital 
mat;gpii as far as ihe middle line. The upper edge of the wound, along with, separatc^d 
periosteum, b drawii well upwards. The supratrochlear and supraorbital nerves, and 
the accompanying arteries, are divided, but the branches of the facial nerve to the 
occipito-frootaliK, corrupter, and orbicularis muscle^s, which are of grt'ater imijortance, 
are avoided. It is seldom necessary to make a second incision passing obliquely 
upwards towards the middle line. After riiising up the akiu and jjeriosteum with 
a rasjjatory, the sinus is opene<l with a chisel, or rotating burr, at the inner end of the 
6U]>erciliafy eminence. The anterior wall contains diploe, and is richly sup]ili6d with 
blood, so that one must be prepared for bleeding. The posterior wall consists only 
of the Titrea. Beneath the anterior wall is tlio mufous membrane, which is smooth 
ajid bluish when healthy, but bluish-red, friable, and markedly thickened when aup- 
piiruting. After dividing the mucous membrane, a probe may be passed tlownwards 
and backwarda from the ainu8 into the nose under the anterior end of the middle 
turbinal, and, after forcibly dilating the t-anal, drainage Is established by the iutto- 
duction of a tube. 

It is well for this ptirpose to make uee of a vety light silver drainage tube, 
having two or thrt'e fiauges towards the sinus, so that it may l>e firmly retained in 
position, but at the sume time bo sufficiently yielding, so that with a tirni jmll from 
below the flangea raay come togetherj and may not prevent the withdrawal of the 
tube towards the nose. The tube must be worn until the suppuration ceases. As 
a rule it is better, ivithout further sei>aration of the periosteum, to cut through the 
bone with a straight chisel from the initial opening, first in an outMard, and then i» 
an upward direction, the extent of the sinus in both these directions being first 
ascertained hj a probe. 

By means of an elevator the triangular portion of bone which ha.'s thu.s been 
formed, along with its jieriostcuai, can be broken across and folded upwards and 
DutwardB. The entire mucous lining may be comjdetely removed with a small shart* 
spooQ^ In this way a complete cure is obtained by establiahing free drainage into 
the nose. An iodoform gauze tampon is introduced and tlie wound partially sutured, 
secondary sutures being introduced two days later. 

The above method siifBcea for acute and recent cases in which there is merely a 
purulent catarrh of the sinus, for eiample, in those cases which occur a-? a complication 
of acute rhinitis, or iu infectious diseases without viaible continuous infection from 
below {f.ff. influenza). In ca-ses of longer duration, on the other'hand, the mucous 
membrane does not recoverj the surface of the bone becomes diseased, the ethmoid 
oelk become involved from the [jus flowing over them, and thu.s i>ermanent healing 
is prevented. These case.s muat be relieved by a radical operation. 

(b) The Radical Operation on the Frontal Sinus. Three radical methods may 
be meotioued. The first, generally referred to as Kuhnt's methotl, but i>erformed 
by Ua mtlch. earlier, consists in the obliteration of the sinus by the removal of the 
whole of the anterior wall of the sinus. In this method the abovc-deseriljed angular 
iiiciBion must be employed. The sinus h opened as described, the soft i»Arta along 
with the periosteum are separated, the anterior wall of the sinus is then removed ivith 
cutting bone forceps, and the diseased nmcous membrane scrajted out ; no di-aiuage ia 
employed, and the soft ]Jarts are applied to the posterior wall of the ainus. 

The disadvantage of this oiwration is that considerable deformity results, even 
although the cicatrix itself is scarcely visible. The forehead iipj..Kjars to be irregularly 
sunken in. This method is, therefore, to Ije limited to the mo.Ht obstinate cases, and to 
those where danger of intracranial complications is feared. The deformity might be 
avoided if the anterior wail were folded Vmck by the osteoplastic metluwi, and the 
[losterior wall removed ; but the fear of an intracranial retention of pus forbids this 
{>rocGduTe, which could only be thought of if subdural suppm-atiou already existed. 
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Jansen's method of removing merely the orbital wall of the siiiua and packing is not 
to be compared in its results to the removal of the whole wall. 

To prevent the dtiformity an osteopltwtic method has Iteen introduced. In an 
earlier edition of this work we atuted that, as a rule, it was lietter, instead of proceed- 
ing from a small opening iuto the sinus, to divide the anterior wall at both esiremitiea 
with IrHJue forceps without separating the [jerioateuni, and then to break across the 
bony dap at it^ base. In this way a free view is obtained of the whole cavity, thus 
allowing of complete removal of the disease. Kiiater, Guasenbauer, and Czeray have 
methoilicatly i-arried out the osteoplastic trephining. Czeray's incision produces much 
more deformity than that employed by us and accepted by Golovine. Golovioe, bf 
means of a variable incision, forms a flap of bone with its base at the supraorbital 
margin. The osteoplastic method, as eompared with that of making a small trephine 
opening, allows not only of a thorough removal of the diseased mueouis membrane 
and bone, but it alsso enables the drainage opening to be placed at the deer»est i>art 
of the cavity, this, an Kiister has rightly insisted, being essential when dealing with 
cavities with rigid wnlls. iJrainage may also be carried out conveniently by jiassiDg.] 
a tube from the nose and oitt throtigb the skin opposite the small opening first formedj 
(see Fig. 32), ao that the cavity may be thoroughly washed out 

The third method is eapeeially adapted to meet the last indication, which U 
important if a radical cure is to lie obtained ; it attacks the opening of the fron 
nasal duct and the ethmoidul cells to a varj'ing extent, so as to permanently jvrevent 
any pocketing of [lu-s, or any hiudmnce to [lerfectly free dminage into the nasal cavity, 
Winkler splits the nose in the middle line. Killian [jerforms a temporary resection 
of the nasal bone and of the na.sal [process of the 3U[*erior maxilla. Barth, by means 
of a longitudinal incision, turns as^ide a still more limited fiap of bone, consisting, 
merely of the na.siil bone and the nasitl process of the frontal bone. 

In Earth's operation, after the bone has Iwen folded back, the diseased raucous 
membrane of the frontal sinus is seen to project from above forwards into the wound, 
and can be freely incised and the frontal sinus plugged ; then the upper part of the 
nasal cavity may be laid freely open by means of the apoon, chisel, and scissors, so that 
a pennanent free communication between the frontal sinus and the cavity of the nose 
U obtained. This method of placing the ojjening of the sinus towards the nose is 
specially indicated in all cases where disease of the nose, especially of the ethmoidal 
cells, is combined with inflammation of the sinus, whether primary or secondary. 
The after treatment consists merely in frequent douching of the nose, provided an 
intense affection of the sinus does not render it desirable to stuff the cavity for several 
days with iodoform or xeroform gauze. 

23. Exposure of the Middle Ear (Fig. 30). In the great majority of ca«e« 
inflammations of the middle ear (which iire caused by infection from the liaso-phArynx 
along the Eustfichian tube) may result in healing, by the process of suppuration, with 
early jierforation of the tymjMnic membrane, or when the pug is completely evacuated 
by incising the tympanic membiune tit its lower j>art. 

If the purulent discharge from the ear does not dry up in a short time we may 
conclude that the suppuration as not limited to the tympanic cavity. The floor of the 
cavity ia flat, and therefore the flow from it is not unfavourable. The conditions are 
quit-e ditTerent when the suppuration has extended from the attic to the mastoid 
antrum and the mastoid cells. In thirt condition a free escape of pus can only take 
place after oiiening up the mastoid process, as the pua gravitates backwards and down- 
wards. The usual method of syringing out the ear is of little use in these oases. 
Should the discharge cease to escape the mastoid process must he trephined, and this 
ought to be done before the more serious consequences of continued suppuration set 
in. The infective materials (most frequently diplocr>cci and streptococci, also staphy- 
lococci), having rejiched the mastoid process and become stagnant, find a suitable 
nidus for their development, invade the thin walls, and reach the external and 
internal jjertostcum. From the external periosteum & " phlegmon " forma behind the 
aiu-icle. The internal periosteum is the dura mater, and a periostitis in this situation is 
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■ M^utJcal with iiaehymeiiingitis. .S&wmdary to this ia the tleveloimient of a brain 
Ab6cei»» in the lemporo-sjiiK'Hoiiial lobe or cerehtUum, or of l;»asal ruuningiti** or (jblebitis 
of the latt-ral :^iniis, according to the site at which the tranaitiou froiu otitis to 
tTiAi>t4Md]tis has taken (.ilace. 

VS'hen the tympanic cavity ia filled with atagnant pua, the result of disease in the 
DeigblKmring cavities, the infc<:tion may extend from it towards the cranial cavity, aud 
it 16 especially the thin tegmcn tym[iani through which the infected niatwial most 
fromiently [leuetrates. 

I/, therefore, an infective inflammation has once reached the middle ear, and if it 

,luu dot subtiideil a ghort time after the esoajie of the exudation, the tympanic cavity, 

I tloiig with all itii rticea&e^ and neigh 1>ouring spaces, luuiit be freely exposed. It i^ 
very intercjstlng to olwerve how the fulfilnitnt of this specially pre&sing indication 
has gradually been developed and completed in the last thirty years^ until it has 
taken the form which we now qteak uf as the " radical operatioi;." 

Certainly the conditions are very different when one baa to deal with a recent and 
■caie ca*e, in which the changea are still sui»erficial and eswntially catarrhal in nature, 

' tuid when the suppuration haii penetrated deeply into the tissues. No doubt the 
radical operation, which to a large extent inacritices the power of hearing, may often 
be av<iided if, in acute jntlamraation, a complete removal of the exudation is 
sufliciently early etiected. For this purpose it sufticea to open the antrum and mastoid 
celb, an operation in the execution and exact development of which Schwart2:e ha^i 
done valualile -service. 

(ft) Treptdning the Mastoid ProcesBeB. 0[)ening and exiiOHure of the mastoid 
ceJb and antrum iiiu iiidicuted in uvLTy ciiiie where an acute intlammatiou of the 
middle ear dt>es not at oiiec subside after reiiiovinj; the cause, or after the withdrawal 
t'f (he jius by |iaracente.His of the tympanic iiiembratte. It is then almost certain 
that the t'xii<tatc bus extended beyond the tyiiiijaiiic cavity, in the first place, from 
the tyin[kiait' attic through the r>atent aditus into the antrum, and then into the 
maAtoiii cclK w-hich in their turn are in open communication wth the antrum. To 
upen one of thcne ca^itie-H without opening the other is absurd. We do not speak, 
therefoiii, a« in the text-W?k* of the Hf>ecialist, of "oijening the antrtim," but of 
trephining the mastoid |iroces4i and its CHvitiea. 

The incision which we recommend ia our auricular incision, which serves for all 
ca>se», even when a railical operation may have to be undertaken subsequently. It ia 
veiy readily detemiincJ by applying the auricle against the iskull, and carrying an 
IQClsion down to the bone from the apex of the maatoid |»roceai* alongside the 
postenor b<:irdcr of the auricle as far aa its upiitr end. Should it be found necessary 
to etdar^'e the incision, all that ia required is to carry it farther along the upper 
Umlttr of the auricle in order to give sufficient access from above ^m well as from 
behind. One Or two spurting vessels are secured and the periosteum is separated 
forwards, as far as the meatiia, with a sharp raspatory. At the junction of the 
up|»er and posterior walls of the osseous meatus will be found the more or less well- 
develojjed iKniy projection known as the supra-meatal spine of Bezold. By appljiug 
A BUiall gouge in this ]>oaitioa and removing the bone directly inwards ^tarallel to 
the fjBseous auditory canal, the cavity of the antrum will be reached with certainty at 
a depth of 1 '5 cuu Before the chisel is made to penetrate too deeply, it is desirable 
to chip away the suijerticial cortical layer in a direction backwardis from the above- 
mentiuued area, ao aa to open the mastoid cells. 

When the cells (which lie for the most part quite superficially) have been reached, 
it should be noted if the i^Hppuration has actually involved them, hs> in this event 
one hftis the assurance that the route for any further procedure has been opeoed 
up. The verticjd portion of the lateral sinus may reach very far forwards, and 
dthough an indication of this condition is to l)e found in the oblique instead of the 
vertical direction of the ''^ planum niattouieuffi," (at the base of the mastoid process), it 
IS nevertheless better to satisfy oneaelf aa to the exiateoce of this unfortunate compli- 
cation by direct exposure. 
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After opening the cells which contain pua, it b easy, with a small Liier'd gouge- 
forceps, to remove the cortical coverings of all the cavities, to clear oat the septa with 
a sharp spoon, and, by following up the deeper and upper cells, to open up the antrum 
until it is rendered perfectly smooth and without projecting edges. When the operation 
is undertaken merely for acute cases there is no question of suture, still less of a plastic 
operation. After the cavity is thoroughly washed with sterilised salt solution it is' 
stuffed with xeroform gauze. Provisional sutures are passed through the edges of the 
wound, but not tied until between the sixth and eighth day (secondary suturing), a 
drainage tube being introduced for a few days. 

But it is quite another matter when the favourable opportunity has passed, and 
when there is no longer a prospect of rapid healing. For the chronic cases of middle 
ear suppuration the radical operation is to be performed. 

(b) The Badical Operation. By the radical operation (for the development of 
which, in its present form, we are indebted to Stacke) we understand the exposure 
not only of the mastoid cells and antrum, but of the entire tympanic cavity, including 
the attic {rece$$us epitympanicus). It is interesting to follow from Rheinhardt's 
minute description how this operation has been developed step by step to the 
attainment of a surgically correct procedure where there is retention of infectious 
exudate and necrotic material. AVhat is done in the radical operation is nothing more 
than what surgeons have long done for every chronic suppurative bone affection. 

After it became evident that Schwartze's operation, while reliable in acute middle- 
ear suppuration, was often unsuccessful in chronic cases, an endeavour was made to 
find a means of thoroughly exposing the tym|)anic cavity along with the antrum. 
Wolf had followed the plan of removing imrt of the posterior wall of the osseous 
meatus. Hartmann and Kiister removed the whole of the posterior wall. Bergmann 
added the removal of the upper wall in order to enable the tympanic cavity and 
the ossicles to be thoroughly cleaned out. Zaufal made the further addition of 
resecting the pars epitymjxinwt between the antrum and the meatus. Lastly, Stacke 
oi)ened the tympanic cavity directly by separating forward the cutaneous portion of 
the auditory canal and forming a flap from it to cover the raw bony cavity with 
epidermis, so as to provide a widened, instead of a too narrow, auditory canal. 

Stacko's oiwration, as performed by Schwartze and Korner, is as follows : — ^The 
above-mentioned auricular incision is made, and the retro-auricular flap Ls separated 
sub-periostoally as far as the lx)ny meatus. With a periosteum detacher inserted 
between the osseous and cutaneous walls of the canal, the latter is separated and 
divide<l posteriorly and superiorly at the tymimnic membrane and held forward with 
a blunt hook. The antrum is freely oiwned as above described, and then with a 
chisel the lower layer of the i>o»terior wall of the osseous auditory canal is chiselled 
away, and the outer wall of the aditus and attic Is removed to such an extent that 
no further bony projection can be felt a.s far as the tegmen t}-mpani, and as far back- 
wards as to completely oi)en up the antrum. The tympanic cavity is then cleared 
out, the malleus and incus are removetl with forceps, the posterior wall of the canal 
is removed, the canal for the facial nerve (aqueduct of Fallopius) and the horizontal 
semicircular canal being avoidetl. 

When the ojwnition has been proi)erly performed the wound should widen out 
towards the surface in a funnel-shapeil manner ; there should be no overhanging bony 
eilges, and one should be able to see freely into the t}Tui»anic caNity. Rheinhardt 
recommends that, in addition, the upper wall of the osseous canal should always be 
chiselled away because it wntains Iwny cells. A grooved director is inserted beneath 
the cartilaginous jwrtion of the canal, which is diWded longitudinally as high up as 
I>os3ible ; externally the incision is carried vertically doA\-nwards along the margin of 
the concha so as to produce a large flap, which is turned down, fixed by a suture, and 
pressed backward against the raw bony surface by means of iodofonn or xeroform 
tam^^ons introduceil from the auditory meatus. The etlges of the incision are fixed 
with a couple of sutures, and, after a few days, if the wound runs a favourable course, 
definitely closed by secondary suturing. 
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(c) Tlie Operation in Intracranml ComplicatlonB. Kurner and Maceweu deserve 
the credit of having dtmoust rated the way in which extensions of suppuration towards 
the craniill canty are to be most certainly re<ached. The i-a^iical operation, or tlie 
opening of the mastoid cells, or antrum, not infreijuently leads, in acate caaea, down 
to the dura and the waJl of the lateral sinus. Ueimann has proposed, especially in 
the suppurative forma of otitiw associated with severe general syraptorais, or cerebral 
complications of any kind, that in the operation to expose the middle ear the posterior, 
and eventually also the middle, fossa, of the skull yhould be opened. Much can be 
said for this, and one never regrets having bt^n too thorough. When signa of 
intracranial disease or of dnus thrombosis, existj the skull and the lateral sinua must 
be otiened at the .site of the diseased bone. It ia always the best plan to begin the 
operation in the manner deacrilied under the headings {a) and (i), viz. by the thorough 
eipoisuro of the midtUe ear and ita accessory cavities. 

By adopting this pJan one follows the route which the Buppnration has t»tken, vi?. 
tuw3r*is the middle fos-sa of the akull, through the tegmen tympaiii, and towards the 
I>osterior fossa, through the lx>ny wall of the lateral ainus. 

In this way subdural absceHses and thromboaia of the sinus are best exposed, and 
with the least damage possible. Free drainage must be provided for the whole 
eitent of the abscess. In thrombosis of the sinus its vertical portion must be ex- 
^losed by chiselling away the middle third of the mastoid process ib its whole length 
A& far iis its ajtex, any bleeding from the emissary mastoid vein being arretted by a 
plug of wax. If the hunen of the sinus he o]>ened, the vesjjel should, as reeonamended 
by EL Jleyer and Withling (Trautmatm), be iihigged by a xeroform gauze; tampon 
inserted between the wall of the siiiua and the bone, as far down as the jugular bulb, 
and upwards as far as the genu of the sinus- Infectious tWomlji can now be scoOi»ed 
out from the sinus, which should be plugged by pressure from without, or, when it is 
more ejctensively opened, it should be i>acked with xeroform gauze. 

If the thrombosis extends beyond the genu of the sinus, bleeding may take place 
from the superior petrosal sinus, which must then be plugged. Should the tbrombua 
extend downwards below the bulb, its lower limit must be ascertained by patpating 
the neck. The internal jugular vein is then thoroughly exposed and ligaturetl below 
the thrombus. The vein is split up and the thrombus scrajJed out, with the object 
of preventing or curing the secondly bactenemia. 

Abscesses of the teniiH:>ro-3phenoidal lotie and cerebellum which cannot be directly 
reached from the mitldle ear on account of the absence of a continuous macroscopic 
track of suppuration, or on account of their depth, must be dealt with by trephining 
the skull. 

(d) Trephining for Cerebral Abeceas. Trephining for temporo-aphenoidal 
abscesses is performed by prolonging the auricular incision (Fig. 30) parallel to the 
upper margin of the auricle as far as its anterior attachmeat. By separating th© 
{•eriosieivra as far as the osseous auditory canal, the area of the squamous portion of 
the temporal bone above and l>ehind the ear is exposed, this area leading most certainly 
to the floor of the middle fossa. By separating and lifting u]j the periosteum we 
can ascertain if an abscejjs exists between it and the bone. The trephine-opening 
lie* above the posterior extremity of the temporal line, which tumH horizoaUilly 
forwards to form a definite ridge, which becomes continuous with the root of the 
zygoma. After dividing the dura, the position of the abscess can be ascertained by 
palpation or puncture, .nhould the changes in the membranes not be sufficient to indicate 
it. After drawing aside the vessels of the pia the abscess ia opened with a knife, 
and the npeniog dilated with forceps. The ojiening must be large enough to allow 
the csvvity to be cautiously and thoroughly wEushed out. It must be kept open for a 
few days and dusted with boraeic acid and iodoform, or dressed with a xeroforra 
tampon. The trephinc-Q^iening is stuffed with a xeroform tampon aa a permanent 
Urefteiing. 

Trephining for an abscess of the cerebellum is jjerformed after previously openiag 
the groove for the lateral sinus, as it frequently happens that its disease forma 
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the intertnediate link In the chain of ext*^nsiou of suppumtlon. A horizontat b- 
ciaion ia ^carried along the suiierior curved line of the CMicipital bone^ the periosteum 
being separated backwards and downwards so as to expose the posterior fo^a, 
which k opened below the lateral amus. 
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The skin of the face is less denae than that of the scalp, but, like it, is extreBiely 
Taaeular. We muBt be prepared, therefore, for spurting vessels even in skin incisions. 
Moat of the vessels lie under the cutis. As regards the direetion of inciswris^ the 
general rules which have been laid down are to be applied. Above all, the facial nerve 
has to be avoided when operating upon the face, and incisions must be chosen which 
run parallel to its branches, as any injury to the nerve results in disfigiu^ment. It 
is much less serious to cut through a branch of an artery than to iujure a nerve, no 
matter how Hmall. Accordingly the incisions should radiate from a centre which 
coireapondja to the entrance of the nerve into the parotid. By this means lesions which 
interfere with expression are guarded against. Some of the vessels, however, will be 
divided tmnsverselyi but Stenson's duct, which runs parallel to the normal incisions, 
ia avoided. The nuwcles must be partly divided. Muscular incisions, are, as a rule, 
avoided ; one keeps rather to the septa between them, because infected muscular 
wounds heal badly. Since the introduction of asepsis, however, the latter considera- 
tion no longer comes into question. Kapid union of muscle along with complete 
restoration of its function can now be obtained, provided the net^'es of supply have 
not been injured. We have constantly to refer to this point in our text-book ; rather 
cut through a powerful muscle (as, for example, the rectus abdominis) and bring 
about a tendinous intersection than cause its paralysis and atrophy by injuring the 
nerve which supplies it. 

In all operations in the region of the nose, the mouth, and the pharynx, and 
especially in operations on the jaws, two indications which above all others influence 
the result must receive attention, viz. the prevention of too severe h^umorrhage, and 
the avoidance of aspiration of blood and mucus into the bronchi and lungs. 

In the removal of tumours of the nose from the base of the skull, and in resection of 
the upi>er jaw, the danger of an excessive loss of blood is great. Steps must therefore 
be taken to prevent the bleeding. Many authors have devoted their attention to 
the methods of prophylactic arrest of haemorrhage in the above operations. We 
may refer to the work of Schlatter, who summarisea the views regarding ligature of 
the external carotid as a preliminary operation to resections of the upper jaw. In 
the early editions of this work we have expressed a very diflerent opinion from 
that whiiih we now hold regarding preliminary arrest of hiEmorrhage by ligature of 
the carotid, and, as we entirely agree with some of the conclusions which Schlatter 
draws from the literature of the eubject, and from his own observations^ we should 
like to express our views more decidedly. 

Whatever we may say, ligature of the common carotid in &n old man with arterial 
sclerosis is equivalent to a death sentence. One cannot definitely enough distinguish 
between youth with sound vessels and age with degenerated ones. If it can be 
possibly avoided, the common carotid is never to be ligatured in an old man merely 
for the prophylactic arrest of hsemorrhage. The choice lies solely between hgature of 
the external carotid and temporary compression of the common carotid, the latter being 
the practice especially followed by Schonborn. 

Ligature of the external carotid is, as Lipps has shown, not a dangerous operation, 
and our own experience, along with that of others (Priedrich quite recently confirmed 
this view), shows that it very materially diminishes the loss of blood in dangerous 
resections of the upper jaw. 
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How far temporary compression of the common carotid is advisable when tlie 
Tessels are sclerosed is as yet undecided- In one case at the end. of 1898, in which 
we were obliged to ligature the common carotid in an old man on whom we had 
performed a phaiyagoglosaotoray, the patient was quite welt after the operation, bnt 
hemipl^ia, unconsciousness, and fever gradually set in, and a fatal iaaue followed. 
The subsequent cerebral softening, therefore, had caused these disturbances. Would 
these have been avoided if the circulation had remained free % 

In young individuals with healthy arteries the common carotid may, without fear, 
be provisionally compressed or ligatured, as the effect on the brain, which takes the 
form of a unilateral dtioiiuitiou in the amount of blood it contains, is quite transitory'. 
Ligature is simpler and more certain. 

The second indication in all operations in the upper digestive and respirator^' 
tract, viz, the prevention of aspiration of blood and mucus, can be Qiucb more simply 
and securely fulfilled by the correct jiosturing of the jiatient than by a prophylactic 
tracheotomy and plugging of the larynx, or by performing the operation under 
partial anseiithesta. It iij well to repeat once more {although the subject baa 
already been considered at page 23) that the proper method is to place the patient 
on his back with the head and thorax sloping do'w'nwarrh (hut not with the head 
alone banging downwards), not only during thu operation, but also subsequently. 
In thJB way aspiration of blood at the openvtion, and of the wound secretion at a 
later date, is most readily avoided. 

Since we have carried out this procedure as a principle in all operations in 
connection with the mouth, nose, larynx, pharynx, and trachea, we have been able to 
dispense with all other precautions, and have had such great success with it that we 
cannot too strongly recommend the general adoption of this simple precaution. The 
head can be steadied in a perfectlj' convenient |iosition upon a cuahion. 

The following remarks must be added regarding the after-treatment : — Those cases 
in which the swallowing mechanism is affected, and the reflex excitability of the 
larynx injured, are to be clearly distinguished from these in which those functions 
have saflFered no damage. If a patient can swallow, even with difficulty, and if 
he b reHexly stimulated to cough as soon as any secretion reaches the larynx, he 
should be allowed to sit up even on the day following the operation. One has only 
tr> see how well the patient looks and says he feelH when he is allowed to sit and 
walk in order to be convinced of the great advantage of this plan. The patient 
expectorates much more freely, and aspiration pneumonia does not occur. 

During the night, on the other hand, many of these patients must be placed in an 
inclined position with the neck lowest, and those who are unable to Gwallow, for 
example those who, in consequence of paralysis of the suijerior laryngeal nerve, have 
lost the reflex excitability of the larynx, must keep this position for eight to fourteen 
days, or even longer, 

24. Lig^atnre of the Facial Arteir (Fig. 33). This is the chief artery of the face. 
The place for ligaturing it can be very definitely determined, as it ascends over the 
lower border of the jaw just at the anterior border of the masseter muscle. It is 
accompanied by the facial vein, which, however, is not so constant m its course, Ao 
incision is made parallel to the margin of the jaw opposite the anterior border of the 
iDABseter. After dividing the skin, platyama, and fsiscia, the artery is exposed, and 
is then to be freed from Its surroundings. The supramaxillary branch of the facial 
nerve, which couraea along the margin of the jaw, is to be carefully avoided, 

25. Operationa on the Nom and Nasal Oavities. Acces^s to the nasal cavities 
through the anterior nares is not to iie attempted in attacking nasal affections of a 
Twy oerioiis nature, aneh, for example, as deeply invading inflammations and malignant 
growtba. In such affections the interior of the nose must be made thoroughly 
accessible both to ]Kk.lpation and to inspection. 

The simplest way of doing this is by splitting the nasal xeptuni, a method 
TOOommended by us. The blades of a strong pair of scissors are introduced, one into 
each nostril, as far back as i>ossJble, and the cartilaginous septum is divided. Blood 
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spurts from the small arteries of the septum. The finger can then be introduced Into 
the nose, the walls of which can l>e niaiii|)ulated. In oziena this procedure initticea 
to clear up the cause, and &=3{)ecially to discover and remove circumscribed areas of 
diseased Ixine, Tlie ititroduction of a couple of sutures enables ua to bring about 
union 80 exact that practically no visible result of the interference ia left. 

If a good view of the interior of the nose is desired, freer access must be got 
This is attained by sfdilting tJvt ntm close io the middle line (Fig. 10). The incision 
IB not made exactly in the middle line, on account of the furrow which runs along the 
anterior edge of the septal cartilage of the nose. A cicatrix along this furrow would. 
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by contraction, render it visible, and so produce distinct disfigurement. By dividing 
the lateral nasal cartilage and the nasal bone a little to one side of the middle line, 
a cicatrix is obtained which is scarcely visible. If, in addition to 9[>litting the nasal 
bone, the nasal process of the sUi>erior luaxilla be divided from below upwards, juat 
in front of the kclirymal sac, and if tlie root of the nasal bone be chiselled across, 
then the corresj>ouding side of the nose may be tb^o^l.^^ upwards, and a, good view 
of the entire vertical extent of the corresjionding cavity is obtained. By adopting 
B&rth's method of dividing the nasal bones and the nasal ptxioeas of the frontal bcmea 
tiansversely, good access is got also to the upper ethmoidal cells, and the frontal sinus 
can be reached from below. OUter has turned the nose downwards. 







If the disease ia situated ui>on the outer wall of the Qose and extends to the 
apper jaw, then it is better to split tlte nxne taterallt/ (Fig. 11). An incision is made 
alotig the groove around the ala nasi and extending upwards, either aa far only as the 
sutnmit of the osseous anterior narea, the detached side of the nose being thrown 
upwards and inw&rds, or the division may be extended upwards along the nasal 
process of the upper jaw, and transversely through the root of the nasal bone. In 
this way very good access is got to the anterior ]mrt of the noae, so that tubercular 
ulcerations can be readily exposefl to thorough local treatment. The method, however, 
has the disadvantage of throwing out of action some of the muscular fibres, namely, 
the pyramidal IB nasi and the levator aliii nasi. As, however, the muscular incisions 
generally heal by fir»t intention, and the nerve-anjtply remains jjartly intact, no 
noteworthy int-erference with the play of the features results. The nasal branchea 
of the facial artery are divided, but its angular termination is avoided at the upper 
pojl of the wound. By careful suturing the scar ultimately becomes almost 
visible. 
The method of Chassaignac and Bruns, in which the nose ia turned aside laterally, 
I>een occasionally practised ; according to Czemy's experience (Naab), it is 
a good method for naso-pharyngeal fibromata w^hich occupy the anterior part of 
the nose, as it may bring about a radical cure. In this procedure the whole nose 
is turned over to one side by dividing the septum by means of two incisions 
which meet at an oblique angle, the one from above, the other from below. The 
junction of the nasal bone with the nasal process of the sujierior maxilla of the 
opimsite aide is broken across. 

If it Vte necessary to see farther back into the nose than is possible by the above 
methods, then a partial osteoplastic resection of the upper jaw may be made whereby 
the inner, the anterior, and a jiortion of the upper wall of the antrum are turned 
outwiink, and a view fur l>uck into the jtDsiteiior nares ift obtained, 

26. ExpoBore of the Base of the SkuU or tlie Boof of the Nose. Another 
method of gaining free access to the back part of the nasal cavity is by Kpliiiinfl 
the hard and the soft pnhtte». After making a mesial incision down to the bone, 
the muco-[)eriosteal soft parts are Be^iarated and turned aside, and the hard palate, 
ther ^vith a portion of the vomer, is chiselled out (Nelaton and Guasenbauer). 
e Ijosterior part of the nasal cavities and the naso- pharynx are thus exposed, 
W> that tumours (fibromata and fibro- sarcomata) springing from the Vase of the 
skull can be removed under exact control. In a case we recently oiK-rated on for 
urrent sarcoma of the base of the skull and back part of the roof of the noae, 
ete healing was obtained with a minimum of subsequent disfigurement by an 
laatie resection of both npirer jaws, namely, splitting of the ufij^er lip up to 
A' noBtril, division of the mucous membrane on Iwth sides along its line of reflection 
the gums to the checksj and then chiselling across both u|j|ier jawa tmusversely 
twards and backward.<j from the anterior nares. The wound having been plugged, 
the hard jialate is next chis«jlled through along the middle line and the soft palate 
ia split me^sially. Both ujifter jaws (without the pterygoid processes) are now drawn 
well apart with sharp hooks, the mucous membrane of the floor of the nose tUxided, 
e vomer drawn aside, and the ]>roJBcting turbjnals excised. The tntnour is thus 
m}jletely ex|M>sed. Depage has obtained primary union by this methotl, 
in such an extensive operation, in addition to prophylactic arrest of hsemorrhage 
ligaturing both external carotids, we ad^dse that the anesthetic be not given with 
e head dej*endent, other-wise the venous haemorrhage "will be too free. A small 
lo«J (not more than ^ grain) of morphia should be injct^ted half an hour before 
e ojjcration. The body Vi placed in such a jiosition that the trachea is not 
dependent. The head itself, however, is elevated, and the anaesthetic is adminis- 
lered by Amd's apparatus, and exact doses of diluted ether mixture are given with 
Bteud's apiiaratua. 

^rt«ch has modified our method in such a way that he also separates the alveolar 
process from the upper jaw on both sides, but does not split it mesially ; he turns 
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downwards the entire alveolar portion along i\ith the hard palate, the hinge conBisting 
of the soft parts in the region of the hammular prcwess. 

27. For opening the spkenoidal sintises the above-mentioned plan of Gussenbauer 
appears to be the most suitable. These sinuses open into the nose opijosite the 
posterior extpemities of the anperior turbinala. They can be opened by perforating 
the roof of the nose with a sharp s|)oon at the upper border of the posterior narea, 
between the jtosterior edge of the middle turbinal and the ala of the vomer. 

28. Oiiening the ttknioidal cells in casea of malignant disease comea to be con- 
sidered in epithelioraatous and sarcoraatoua polypi which have grown from the nose 
into the ethmoid, and possibly also into the orbit. The aame operation may be 
performed when the disease springs from the ethmoid. Such cases are very frequently 
treated for a long time by qwcialista as nasal iKilyjti, until recurrence, severe 
hiemorrhages, and the occurrence of amaurosis and exophthalmos prove definitely the 
situation and nature of the affection. 

In a case (April 1898) where there was exophthalmos and complete blindneaB^' 
and in which the eyeball waa removed with the object of ensuring a permanent care, 
we were greatly satLsfied with the following procedure : — 

The posterior nares are first plugged in the usual way with a Bellocq's sound, 
in order to prevent the fiajssage of blood downwards into the aif j>as4sage.'i during any 
part of the operation. This may also be effected by placing the [mtient on his side,J 
The noae is split close to the middle line from the affected nostril upwards between 
the najial bonea as far as the glabella, and firm [ireasure is applied with gau^e i^ads to 
stop the bleeding. An incision is then made at the out^^r angle of the orbit down 
to the frontal process of the nialar^ which Ls exposed subperiosteally with a raspator)* 
and then chiselled through, little haimorrhage resulting. The anterior end of the 
q?gomatic arch is dealt with in the Kame way. The upper jaw is chiselled through 
(at the level of the inferior meatus) from the Hoor of the nose horizontally outwards 
through the anti'um of Hufkiimrff the mucous menibrane of the mouth being 
nowhere injured. The soft pai-ts ate then divided and the base of the nasal bone is 
snipped across with force]xS|, which are carried laterally also through the lachrymal 
and ethmoid bones to the floor of the orbit. In this way, without excessive bleeding, 
a fkp consisting of the cheek and nose, together with the bone (the anterior wall of 
antrum, nasal process of the upper jaw, and the nasal and frontal bonea), is turned 
outwards and downwards and the tumour exposed, which in our case filled the 
nasal cavity and antrum, and had, by destroying the ethmoid, penetrated the 'orbit. 

The method above described somewhat resembles Jordan's niodJHcation of 
Langenbeck's osteoplastic resectioa of the upi>er jaw with temporary re.section of the 
noae. By it Caemy (Naat>) has successfully removed naso-pharyngeal fibromata. 

Jordan has operated in various ways. His plan of wTenching the upjier jaw 
and nose over to the opposite side has, like Langcnljcck'-s, the disadvantage of a 
disfiguring incision, which also injures branchea of the facial nerve. His first plan, 
which more resembles that practised by O. Weber and the author, avoids this 
disadvantage. 

Polypi can be readily cleared out as far aa the base of the skull, and when the 
eyeball can also be removed one can sometimes easily reach from the inner and back 
part of the orbit into the sj>henoidal sinus, which may be investigated with the 
finger, and if necessary cleared out. The parts as far as the sphenoidal sinus are so 
readily acees-sible that careful cauterisation can Ije done up to the base of the skull, 
which is exposed from the cribriform plate of the ethmoid as far back as the sella 
tureirai. 

l^Tien it i.s necessary to obtain access to both sphenoidal flinuses, the posterior and 
upper part of the nasal septum must be removed, if it be not already destroyed. 

By trephining the roof of the sphenoidal sinus in a backward and upward 
direction it does not seem to be impossible to remove a tumour of the pituitary body 
(in acromegaly) after the above-described preliminary operation hss been perfornied. 

After opening the nasal cavity, access is got to the lux^al duct under the anterior 
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«nd of the inferior turbinated bone IJ cm. (| in.) behind the edge of the osseouB 
anterior nares. The antnini of JIj'//hmore is reached by jiassing outwards under the 
middle turbinal 2^ cm. (I in.) behind the above bony edge; higher up, under the 
mine turbinated bone, a. probe may be pasaed into the duct of the frojital dnns. 
The direction of the CAcal, aa well as that of the nasal duct, is about parallel to the 
lateral Trail of the oaseouis anterior nares. 

Lastly, the nasal cavities may be exposed without injury to the facial nerve h^ 
an incition/rom the mtfjla^mi mucQus aspect Without injury to the face, the niucotia 
niembratie ia divided along its line of reflection from the guma to the upper lip, and 
tlie cartilaginous part of the nose is separated from its attachment to the osseous 
anterior nares so that the soft p^rta (nose and cheeks) can be turned upwards aa far 
as the eyes (Rouge); if the aeptum be now divided, then the entire nitaal cavities 
become accessible from the front. This ojwration has the atlvantage of leaving no 
disfigurement, but it is attended with considerable ha>morrbagc. 

In all extensive operations about the nose the deairabiHty of a prophylactic 
ligature of the esternal carotid is to lie roiisidered. 

29. To Creel7 open the ABtmm of Highmore. One method of gaming access to 
the antrum has already been referred to in dealing with the nasal cavity. Even 
vrbeu a large opening is necessary, one endeavours to avoid an external incision by 
entering from the mucous membrane either of the mouth or of the nose. The 
antrum is frequently the seat of supjjuration following long-continued inflammation, 
80 that we are often called upoti to make a permanent opening into it. The canine 

h the place from which it ih most readily reached in order to allow of its 
freely opened and thoroughly investigated. The upper lip having been everted, 
the mucous membrane and |.ierio3teum are divided along its line of reflection above 
the roots of the bicuspid and first molar teeth, and the periosteum is detached with 
Bxi elevator upwards and outwards till just below the infraorbital foramen ; the thin 
[bony wall is then chiselled through with a gouge. The strong buttress on either 
e of the canine fossa, formed by the nasal process and the ridge of the malar 
fbone, is left undisturbed. The operation can be performed painlessly under cocaine. 
The opening is kept patent and syringed out for months when the cause of 
suppuration cannot be removed. 

A second method is to bore upwards with a perforator through the alveolus of an 
absent or extracted tooth, prefen\hly the first or second molar. In this position a 
permanent silver tube can most readily be introduced. 

A third method of ojjenlng into the antmni without making a skin inci.sion is to 
reak through its inner wall below the middle of the inferior turbinated bone, using 
A bent, sharp-pointed jterforator (Mikulicz). The advantage of this method is that 
the pus flow.>t, not into the mouth, hut into the no-iie ; its dinadvantage, however, is 
that it does not, like the operation from the mouth, open the lowest part of the 
anrriim. Neither of the two latter methods allows of direct inspection of the antnim, 
or of the introduction of the finger into it, aa is the case wh^ opened through the 
wnine iossss., 

30. Operations in the Begioa of the Othit. We have referred above to a 
procedure for the removal of tumourii which have invaded the orbit from the ethmoidal 

lis. Gussenbauer has described a method for the simultaneous ex|K)Rure of the inner 

11 of both orbits, together with the ethmoidal, frontal, and Kphenoiilal sinuses ; an 

cision is made in a curved direction from the eyebrow downwards close to the 

ner canthus as far as the naaal process of the superior maxilla, and a traiisverse 

ctsinn is addetl above the root of the nose. Very good access ii* obtained with 

latively slight disfigurement. 

For tumours, abscesses, and foreign bodies, on the other hand, which lie behind 

eyeball, we are indebted to Kninlein for the method which gives the best access. 

reMcti osteoplastically the outer waC of the orbit, and divide.^ the base of the 

nml angular process of the frontal bone as far as the apheno-maxillary fissure, or, 

stated by Domela, to a point 1 cm. behind the sutura zygomatico-sphenoidalis. 
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The base of the frontal proceas of the malar is then divided, and this portion of the 
bone is turned backwards. 

The i>eriosteum of the orbit is separated with a blunt instrument, and after 
it is retracted the severed bone ts di\4ded loDgitudioally. Caenuak has made the 
resection more extensive by dividing the malar Ht its junction with the iip[-terjaw, 
just aa we have described and figured {Fig. 34) for the exiKisure of the superior 
maxillary division of the fifth nerve at the foramen rotundum. The extent of the 
affection must decide whether Kriinlein's original method or Czemiak's modification 
is tf) be employed. 

Kriinlein makes a curved incision with its convexity forwards through the soft 
parts at the outer margin of the orbitj the lower end of the incision reaching downi to* 
the middle of the zygomatic arch (Domela). We do not approve of this method, 
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Fio. 34. — The Ognrie, After Douieltt (Kriuilein), ebovva C/eniiak's incisiaus, &ud on tlie right (o) 
ia secu Krbtileiii's aectlou of the htmt, 

as we discard all incisions which run from above downwards in the region of the 
facial nerve. We recommend, aa in other cases, an oblique incision similar to tinit 
for reaection of the malar bone, but situated somewhat higher (see Fig. 11) and 
extending into the outer commissure of the eyelid. 



Operations on the Nerves of the Face 

31, Facial Nerve (Fig, 35). In operations in the fossa behind the rftmaa of the 
jaw, such, for exami>le, as the excision of lymphatic glands and parotid tumours, it 
may Iw necessarj- to exiK>.fie the facial nerve with the object of preserving it. Again, 
the nerve is occasionally ex["n.sf(l and stretched for the purpose of arresting spasina 
of the facial muscles. We have repeatedly, and with excellent results, i>erfonued 
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stretching of the nerve for facial spaam (tic coiivulsif). The stretching must I>e 
carefully measured, and at first carried to the extent of pi'iduciug a distiuct imrebis 
of the muscles aflected by the simsm. 

Ofieratioti : In partial agreemeut with Heuter, Lobker, and Kaufuiann, we make 
(Ul incision behind the angle of the jaw alonjj; the anterior border of the stenio- 
mnatoid as far a^ iLs attachment to the taa&toid proceH,i ; the attachment of the lobute 
of the car is then divided by extending the tncialon upwards in front of the tragus. 



OrWeolfetife |«)i)«^(vnira. 



Sntierflcial ^cls. 



-Ttinponl fksoln. 

-Toiiiponil m. 

. Aiiricnlo-ternpoml O. 




.Facial n. 
.ItMtoid procau. 



I^nUd glaud. 

Ext. nrotld a. 
Stern o-mutald. 
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Fra. 3S. — IncLsiou for ii-jiecting the ttiinl (iiirurior ojnxillary) ilivkton. of the trigomiaal nervu 
at tbu fDr&tiien ovale. Exj'ioiiDn) of the fivcial n«rve. 

The tdflsu^ to be divided are somewhat dense, consisting of processes of the parotideo- 
masseteric fascia imsaing to the cartilage of the ear. 

The knife is used cautiously until the lobules of tJic parotid gland comt^ into 
Tiew, A blunt luxik is inserted, and the lobides are detached forwards with a tissue 
diea^tur, T'ht-' sniall bleeding ves3*la must lie st'curcd with forceps, otherwise the 
tiew is* obsciux^t. The tendinous anterior border of the stemo-mastoid is recognised 
in the floor of the wound, -the anterior border of the mastoid proccs-s is felt for, and 
then each i^tratid winch parses forwards i» irritated mechanically to see if the facial 
muaclra contract. The nerve rona from behind forwards and aiightly downwards 
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under the parotid as a fine cord 2 cm. in thickness. It lies at a distance of 2*5 cm. 
(1 in.) from the surface, f Tilly 1 cm. deeper than the anterior border of the stemo- 
mastoid and the mastoid process, about midway between the angle of the jaw and 
the zygoma. (In Fig. 35 it is drawn rather too high.) The posterior auricular 
artery lies posterior to the wound, while the external carotid lies under the digastric 
muscle. 

In exposing the nerve for the purpose of stretching it in facial spasm a general 
anaesthetic must not be employed, because the stretching must be so measured that 
it produces a distinct, but not a total, paresis, which can readily be brought about by 
slight traction with an aneurism needle. Even if at first some spasm continues this 
soon completely disappears. An old lady operated on by us in this way recovered com- 
pletely within fourteen days after having complained of the spasm for six years. The 
paresis gradually passes off. 

Trisreminal Nerve 

Trigeminal neuralgias afford the chief indications for exposing the fifth cranial 
nerve. For the branches of the first division see Fig. 32. 

32. Second Division of the Trigeminal Nerve (Figs. 36 and 37). The infra- 
orbital nerve is the branch which is most frequently the seat of neuralgia. This nerve 
may be stretched through an incision from the mouth which divides the mucous 
membrane and jjeriosteum along the line of reflection from the upper lip to the 
canine fossa. Ths soft parts, including the periosteum, are separated upwards as 
far as the infraorbital foramen, through which the nerve makes its exit half an inch 
below the middle of the infraorbital margin. The nerve may be stretched either with 
an aneurism needle or by d^a^^'ing it forcibly fom-ards with the finger. Lastly, it can 
here be grasped with one of our artery forceps, with which it is twisted and 
wrenched away according to the method of Thiersch. 

A very good method, but one requiring an external incision, is the following : — 
An incision is made in the line of our normal incision for the upper jaw, beginning 
^ cm. below the inner end of the infraorbital margin and passing somewhat obliquely 
downwards and outwards as far as the lower angle of the malar bone. The origin 
of the zygomaticus major muscle is exposed and separated. The branches of the 
facial nerve to the muscles below are avoided, as well as those to the orbicularis 
iwljiebmrum. The incision is then carried down to the bone dividing the origin of 
the levator labii superioris. The jjeriosteum is now separated downwards as far as 
the exit of the ner>-e from the infraorbital canal, where, after being isolated from the 
infraorbital arter}*, an aneurism needle is {)assed under it The periosteum is next 
separated backwards over the infraorbital margin and along the floor of the orbit 
until the entrance to the infraorbital canal is felt or seen (Wagner). The thick 
anterior ])art of the roof of the canal is then removed with the hammer and chisel. 
In this way a considerable extent of the nerve is exposed and can be either stretched 
or removed. If the antrimi has not been opened the wound heals by first intention 
without leaving any deformity ; indeed this is the rule even when the antrum has 
been oiiened. 

In order to obtain i>emmnent benefit by o[)eration for neuralgia of this nerve, it is 
necessjiry to re.sect the second division of the trigeminal at the foramen rotundum, 
because the infraorbital nerve gives off its orbital and posterior superior dental 
branches Iwfore it enters the orbit, and because the superior maxillary trunk, as it 
traverses the spheno-maxillary fossa, gives off not only the infraorbital nerve, but also 
the sphcno-}>aIntine branches to Meckel's ganglion, branches which cannot be isolated 
tvs is the case with the branches of the infraorbital. 

The mcthtHl of neuroxercsis nvoinniended by Thiersch has been recently employed 
by Angeivr and Helfrich, with the si>eoial object of obtaining a permanent result. If 
the nerve be gras)HHl as near the middle as possible and drawn out in toto with its 




Flo. S0. — Eeaection of the second (superior luaslll&ry) illviiuon of the tHjewltjal n^rve. 

The mtperior dental nerves may be divided alone (v. Langenbeck) by everting 
tlie U[j]jer lip and roaking a large incision down to the lx>ne, aboTC the level of the 
teetk, and then ctawing or chiselling through the outer wall of the antrum (and its 
mucnos membrane) from the osaeoua anterior nai-es as far back aa tlie pterygoid 

34. The more operations for neuralgia are limited to division of the j.H?ripheral 
branL'hes the amaller is the prosfject of a iiennanent cure. By ejqjoaing the superior 
mudUaiT nerve at the foramen rotimdma (Figs. 30 and 31), the only branch which 
t,\tei 13 the recurrent branch to the dura mater. This proximal operation, however. 




Fio, 37. — Exposure of the swiDud (Bu[jerior maxillary) division of the trigeuiinbl uervB 
at the foramen orole". 

maxillary fissure through a vertical incision bebind the frontal prc»cesa of the malar 
and extending down to the zygomatic areii. This method, however, giTe« r&ry little 
room. The rule now, therefore, is to perform a temporary reeectiou of the malar 
according to the method of Bruns, and according to Liicke'a procseduro in the mcxiifica- 
tion of Losaen-Braun's oj^KTation, whieh preserves the attachment of the masseter, or 
according to that of Krdnlein. All these methoda posaesB the diBtid vantage that in 
consequence of the direction of the incision the branches of the facial nerve are not 
avoided ivitb certainty. Gusaenbauer's method is one which gives very good access 
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but had the same fault. Fnedlander, for the second a;^ well as for tlie third division 
of tlie fifth nerve, hfts eMij.>loyed that portion of our incision for the third division of 
the fifth which runa from the eyebrow along the posterior border of the malar and 
the upper bortler of the zyg<miatic arch (Fig. 34) in combination with tho method 
described by us for reseetiog tlie malar bone. He merely divides the zygomatic arch 
farther bacL 

On the grounds of our priaciijk*, therefore, of regarding all incisions with disfavour 
which mil at right angles to the branches of the facial nerve, we carry out our 
method as foUowa : — The incision is the same as that for exposiiig the infmorbital 
nerve (see Figs. 10 and 36), but longer, i,e. beginning 1 cm. intertial to the infra- 
orbital foramen and h cm, below the inner end of the infraorbital niargin, and this is 
c&rried horizontally outwards witb a slight dowiiward inclination over the lower jmrt of 
the body of the malar kjiie to the zygcima. The angular artery is drawn aside or 
ligatured at the inner and of the incision, whilst StMiKon'a duct lies below it. At its 
inn^r end the incision jjassea duwn to the bone lietween tlie lowest fibres, of the orbicu- 
laris paipebraruTB and alwve the origin of the levator labii superioris. The former 
nnlscle, along with the ix-rioateum, is dissected up as far as the orbit, the latter ia 
separated, downwards subperiosteatly, so that the infmorUital nerve may be exposed at 
the infraorbital foramen and secured with a tenacuJuiu. 

The outer piart of the incision pas.>*ea above the origins of the zygomatic muscles, 
which are separated downwards, and the anterior fibres of the inaHseter are detached 
from the lower and inner part of the malar bone. The outer and inner surfac&s of 
Uie malar are laid bare by means of a perio.Hteum detacher (Fig. 36), previous to 
chiselling it through. The malar process of the upper jaw k bared, uiwn itJS anterior 
siuface up to the infraorbital foramen, and upon its upper surface as far back aii the 
apheno-maxillary fissure, and \^ then detached with the chisel in such a way that the 
roof of the infraorbital canal is carried with It, Anteriorly, the process is chiselled 
through from above the infraorbitjil nerve, downwards and outwards, to just below 
the anterior end of the origin of the niaiisetcri and then upwards through the outer 
■wall of the antrum until it meets posteriorly the section through the orljltal plate. 
In this way the outer part of the orbital plate and the superior-exleruiiil wall of the 
antruna, together with its hinder ajigle, remain in connection with the malar bone, 
ftnd are levered out along with it. 

Before this can be done, however, the upper edge of the wound must be drawn 
upwarfhi to expowe the fronto-intdar suture (Fig. 36), which \& so chiselled through 
towards the jiosterior part of the spheno-majcillary fissure that its upper border, along 
with a portion of the zygomatic crest and of the orbital plate of the sphenoid, is 
r«iDOTed along with it. The malar bone is dislocated upward.'* and outwards from the 
large wound with a strong sharp hook, and the orbital fat ia carefully raised by a blunt 
retractor. The infraorbital nerve, which is kept drawn upon, can now readily be 
followed above the opened-up antral cavity aa far as the foramen rotiindum, A small 
Look is now passed behind the descending a (»he no-palatine nerves around the main 
trunk, which ia either cut across or wrenched out (Thiersch). The infraorbital artery, 
which accompaniea the infraorbital nerve, is either avoided or ligatured. The operation 
is completed by putting the malar bone l^ck into ]*osition (fixation sutures being un- 
beoesaary) and closing the wound with sutures. The resulting scar is oot disfiguring. 

We have seen no bad reaulU follow ojwning of the antrum. It is obvious, 
from the above description, that our procedure differs from the Lossen-Bramn method, 
not merely in the more suitable skin incision (to avoid the branches of the fascial 
nerve), but in the fact that the malar, together with the soft parts, is thrown upwards 
and outwards, thus giving much freer and easier access. 

Aleiander Frfliikel, in resecting the second division of the fifth nerve, discards all 
external iaciwons. By an osteopla-ntic method he throws the anterior wall of the 
Aatnim upvmrds atid outw-atds, and by ojiening the upper and posterior wall of the 
antrum, after the manner of Langenbcck's o|jieration for division of the superior dental 
bnnches, he exposes the nerve from below, aided by au artificial light. 



35. Tie Third Division of the imii Nerve.— The third division of the tri- 
geniinal nerve consists, nt the fommt^n ovalt', of motor (pisteriorly and externally) and 
sensoTy portions so intimately united that they cannot be separated. Central division 
of the nerve, therefore, ban the evil effect of producing a severe conooinitant injuiy 
which is not inteniJed, namely, unilateral paralyais and atrophy of the jnusclea of 
nmstiration, Happily experience shows {also in our own patients) that this unilateral 
paralysis of the muaclea of mastication does not interfere greatly jser se with the 
function of the jaw. It merely diminishes the firmness of closure of the jaw and the 
range of its lateiul movements. These undesirable results of division of the trunk of 
the nerve at the foramen ovale make it justifiable to attempt a cure by stretching or 
dividing individual peri[)heral branches, in spite of the uncertainty of the result. 

The lingual and inferior dental nerves are frei]uently the seat of neunilgia3, 
eapociftUy the latter during its cour.'wj through the inferior dental canal. Neuralgias 
occasionally occur also in the auriculo-touijionil and long buccal nerves, the latter 
8U]>plying the region of the angle of the mouth, 

The inferior dental nerve may be ex|K».sed in various situations, 

36. Its terminal {xirtion, namely, the Mental Nerre, is exposed by drawing the 
lower lip well down from the jaw and dividing vertically the mucous membrane at 
its line of reflectioo op],io«iite the intt>rval between tiie first and second bicuspid teeth ; 
the perioatenui ia then divided, when the nerve will be found emerging from the 
mental foramen. Generally, however, the seat of neuralgia is more projcimal — in con- 
nection with the teeth — so that the nerve must be exposed before it enters the inferior 
dental canal. 

37. Inferior Dental Kerve (Fig. 33). (a) By trephining the ascending ramus 
through an incision along the angle of the jaw. Veljieau and Linhardt advocate a 
method, which is preferable to that of Kiihn and BrunSj in which the angle of the jaw 
is chiselled through. The incision hi "^the midtlle line of the ascending ramus," 
however, is not such a good one as that described hy ua. It ia just in thia position 
that the branches of the facial nerve supplying the muscles of the chin and lower lip 
ramify. After making a curved incision along the angle of the jaw, the dissection 
must be contiimcd cautiously, and caro must be taken to draw downwards the supra- 
masillary branch of the facial nerve (coinjiare the posterior part of the normal 
incision for the anterior triangle). The tendinous fibres of the masseter are separated 
upwards from the jaw with the knife and i>erio8teuin elevator, the muscle is retracted 
upwards aa far as the upi^r edge of the wound, and a piece of lione is chiselled out 
from exactly the centre of the ascending ramus (Velpeau and Linhardt), In this 
way the nerve is oxijosed as it enters the inferior dental canal. This method ia a 
very precise one, and is sure to strike the nerve. It is less severe than Bruns' method 
of cbiaelling out a piece of bone from the posterior border of the ranms ; and it 
is easier than the Sonnenhurg-Liicke ojjeration, which consists in detaching th& 
periosteum along with the internal pterygoid muscle from the inner surface of the 
ramus aa far as the liuguia. If primary healing occurs there is no interference 
with the function of the jaw. 

(i) P^ir(t^'icim's methij^i. The mouth ha%ing been widely opened by means of a 
White's gag, the sharp inner edge of the anterior border of the ascending ramus is 
felt for, and an incision made along it through mucous membrane and iicriosteuni down 
to the bone. The inner eitge of the wound is now se])arated subi>erioateal!y from the 
inner surface of the ramus by a blunt instrument until the spine is felt at the inner 
edge of the opening into the inferior dental canal. The nerve ia found with certainty 
behind the spine. The operation is exceedingly simple, and does much less injury 
than oiterations from the outside, but has the disadvantage of producing a wound in 
the mouth from whicli infection may proceed. Moreover, the slower healing of an 
infected wound, combined with the fact thut the internal lateral ligament is attached 
to the spine, entails a longer hindrance to the opening of the mouth, 

38. The Lingual Nerve may also be exposed by Paravicini'a tntrabuccaJ method. 
The following method, however, is simpler, because the nerve as it paseea forwardft 
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A third nietbod ia to secure the nerve by trepbiaing the ramus of the lower jaw in 
the same waj' nii for the inferior dental nerve. 

39. The Auriculo-Temporal Nerve (Fig. 19) is exjjoaed by an iueision extending 
vertically upwards from the rout of the zygoma through the skin and fascia. This 
expo-scs the teni]x>ral artery, behind and under cover of which is the nerve. 

40. The Buccinator Nerve id the sensory nerve for the region of the angle of the 
mouth. It lies to the inner side of the coronoid proceaa of the lower jaw, and ia to l»e 
secured at the antetior border of the proctsss, whether the operation be performed from 
without or from within. 

The operation from within (Ho!l) is the simpler. After ojiening the mouth widely, 
and feeling for the ridge at the anterior border of the ramus of the jaw, we njake an 
ineiaion down «i[Jon it through the mucoiui memhrane and the fibres of the bueeinator 
muscle. The nerve will be exiraaed jiasjiiing transversely forwards upon the process. 

The oi>emtiou from without (Zuckerkandl) is by an incision l>elow the zygoma 
and the malar bone, begiuaing at the anterior border of the masseter and extending 
horizontally forwards above Stenson'a duct, avoiding the transverse facial artery. Tlie 
tatty cushion of the cheek, which is met with anterior to the massjeter, is pushed 
aside or removed in order to espoae the anterior edge of the coronoid proceas, uix>n 
the inner aspect of which the nerve is found passing forwards upon the mii*ciiJar 
fibres of the buccinator. Thia method from without has tha disadvantage that the 
branches of the facial nerve are liable to be iryured. 

41. Inferior Maxillary Nerve. 0[>erations on the bratucJitf of the third division 
of the tifth nerve are so often followed by recurrence of the neuralgia that nothing 
remains but to exjjoae the trunk of the nerve at the foramen ovale (Figs. 29 and 33). 
The most certain method of |ierforming this oiJeration is by resecting the stj'gomatic 
arch (Likke, Bruns, Braun, Losscii, Kriinlein), 

We are firmly of the opinion that lierc also only those incisions are to be employed 
which avoid injuring the bmnchea of the facial nerve. 

The incision (Fig. 39) begins juat behind the frontal process of the malar, and is 
carried oblitjuely dowuwarda and backwardsi to the posterior extremity of the zygo- 
matic arcli, and from thence upwards and backwards in front of the ear at right aiiglea 
to the hrst part of the incision. This .second part of the incision is carried down to 
the bone, the temporal ves.sela being ligatured. The incision divides the skin, some 
fibres of the orbicularis, the superficial faiscia, and the strong temporal fascia, all of 
which are drawn downwards along with the branches of the facial nerve which go to 
the orbicularis and to the frontal muaclest. The malar ia now ejcposed immediately 
behind its frontal process, and is chiselled through vertically. The zygoma is divided 
poster brly close to its rootj and the whole zygomatic arch is then drawn down with a 
strong hook. The outer aurfa<^ of the temjioral muscle is now exposed covered with 
fat, and its ijosterior and lower border is separated from the skull and drawn well 
forwards witli a blunt hook. 

This method has the great advantage that all the structures in the retromaxjllary 
fossa can be x>uahed aside at once, whicli is not the case if the muscle be detached from 
below. If the acce,<is is not free enough, the insertion of the muscle into the coronoid 
proceas ujay be divided, or the jiroceas itself, after being thoroughly isolated, may be 
nipped off with bone ]>liers as in Pancoast's and Kronlein's methixi. There is no 
special reason for sj^Hinng the muscle; but its 3ei>aration does leea injury than its 
division, and gives a cleaner field for oijerating. 

In this way the entire soft part.s along with the periosteum are detached inwards 
from the under surface of the skull, thus exposing without any further dissection the 
outer aspect of the liaae of the pterygoid proceas, behind the sharp edge of which the 
foramen ovale ia easily ]ka]pable, about 3 cm. tleeper than the zygomatic process of the 
malar. Occasionally there are two ojieninga from which the nerve emerges. The 
somewhat severe haemorrhage can be easily arrested by plugging. The larger vessels, 
branches of the niaxiilarj*, lie in the ]mrts which have been drawn downwards, with 
the exception of the middle njeningeal, which lies posteriorly. The trunk of the nerve 







Pte. 39.— EipOMurr of tlhe tbir^l (iufifrior niaxillarv] dlvuion af the trtgeiiiliial u«rvc at the fonuii^ ovale. 

Iw KtuffiHl with iodoform gaujse, and after one or two days aecoiidary ligafcurt'a 
iutrodnL-ed. The zygoma h repUced and stiturod, anteriorly arrd [iosteriorly, to fix 
il in ]x>Hitiiiri. The resulting senF is hardly visible. 

It is urinL'wsMiiry to resect the iiialtu' L-ithcr at its orlntal [itatf or at iUs junction 
with the Hpiier jaw, as no more n>r»m h therehy providetl for isolatinii; the nerve, 
Kmnleiii iiaa iniite recently (An'h. j\ kh €hii\ lid. xlii.) dfr^t'filK'd si rtUftbuetaJ 
mrthmi ; lie Splits the cheek alotig with tw<:>-thiriU 'd tht* imt,Hsi.4er, siiid by renioving 
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the whole of the coronoid process of the mandible he is able to trace the individual 
branches up to the base of the skull. If the cheek and the anterior two-thirds of the 
raasseter l)e divided transversely as far as 1 cm. anterior to the lobule of the ear, 
one cannot be certain that no branches of the fascial are injured. This method has 
already been emi)loyed, in a modified form, by Mikulicz, who saws through the lower 
jaw. The advantage of Mikulicz's method is that by turning up the entire ascending 
ramus of the jaw free access is obtained, but the oj)eration is rendered much more serious. 
42. Bemoval of the Qasserian Ganglion. From the successful ojierations of a 
large number of surgeons, especially Krause and Keen, it has been shown that re- 
moval of the Gasserian ganglion gives i)ermanent relief in obstinate trigeminal 
neuralgias. Further, it ha.s been proved that the results of this operation are not of a 
kind that entails on the patient any iiermanent harm. Neuroparalytic keratitis, with 
destruction of the eyes, does not occur, as a rule, after removal of the ganglion, i.e. it 
can be avoided by protecting the eye. The j)araly8is of the muscles of mastication on 
the one side does not impair chewing to any serious extent, and the anaesthetic area of 
the face gradually diminishes and gives no further trouble. The injurious effects of 
the operation, in so far as they affect the brain and the nerves to the muscles of the eye 
(especially the sixth, the pupillary branches of the symjathetic, and the third), gradu- 
ally disappear. 

There remains the danger from ha;morrhage, and it is for this reason that even 
the most exjierienced surgeons advise that the operation should only be undertaken in 
those ca,ses where neurotomy, neurectomy, and avulsion of the individual branches 
of the fifth have proved insufficient. The bleeding comes from two sources : ( 1 ) The 
middle meningeal artery and the small branches to the ganglion ; (2) The veins pas.«- 
ing from the dura and the skull (in the form of the emissary veins or veins of the 
diploii to the pterygoid plexus. The clearer the view that Ls ol>tained of the course of 
the middle meningeal artery on the surface of the dura down to the foramen spinosuui, 
and the less the dura is stripped, the less will be the haemorrhage from Iwth sources, 
and consequently smaller risk will attend the operation. Tiffany gives the mortality 
as 22 per cent out of 108 cases. 

Two methods have been recommended for exposing the Gasserian ganglion, the 
sphenoidal and the temi>oral. The npiunwixhil route (first employed by W. Kose) 
gives direct but limited access. It has therefore undergone many modifications, 
e-sijecially in the form of the temporo-sphenoidal method of Poirier and Doyen, 
and of tlie temporary resection of the zygomatic arch by Jacob, Quenu, and 
Sebileau. Tichonowitsch gives preference to the procedure of the latter authors. 

The temporal niethixl, recommended and perfected by Hartley and Krause, gives a 
much freer, though less direct access. Krause asserts that the results obtained by it up 
to the present are far better than those obtained by the sphenoidal method. The great 
drawbacks to the latter are got rid of, as Krause considers ligature of the middle 
meningeal necessary, while Friedrich recommends preliminary ligature of the external 
carotid, or the placing of a ligature beneath the vessel and tying it if the bleeding 
\\Q severe. The dangers of a somewhat extensive stripping of the dura from the 
lateral asj)ect and base of the skull, and the venous bleeding attending it, are not got 
rid of by this methotl. We therefore prefer Harvey Cushing's method, which he 
terms tlie Direct Infra-Arterial Afeth/xl, a procedure which is to be included among 
the temporal methods. He has carefully worked out the details of the operations in 
thirty cadavers, and has performed the operation successfully on four patients. We 
have had the opportunity of observing the accuracy and skill of this author '.s 
experimental work, and we cannot therefore refrain from reproducing hLs admirable 
illustration.' The procedure is very like that of Coelho, who also proposed to 
resect the zygoma in the Hartley -Krause method, in this respect resembling the 
methods of Quenu, Sebileau, and Jacob. Lexer has also made use of this very 
advantageous step. 

1 "A Method of Total Extirpation of the Giisseriaii Ganglion," etc., reatl l)efore a meeting of the 
College of Physicians, Philadelphia, April 1900. 
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The idea of }>erformiiig almost nil ojieiutlona on the brain by an osteoplastic 
method, the objections to which we have already referred to in our chapter on 
trepbinttig, ha.s induced surgeons to operate on the Qasserian ganglion. It is tlie 
osteopliistic metliod which mikea it impossible to plaee the oi^eriing iit the bone in 
fuch a position as to give the l>est access, i.e. as far down as, and even below the 
infratenijwtnil t-rest. Gushing haq avoided this error. He reHecty, just as in the 
Hartley-Kraili*« method a flap of scalp in the temporal region ; the tlap, the base of 
which corresiKinds to the whole length of the zygomatic arch, extcndfi upwards only a 
little above the level of the auricle, and therefore not so high as in Krause's methorl. 
The zygomatic arch \^ divided at its extrotnitieu without injurinj;; the insertion of the 
masaetar. After the veasela in the incision have l>een clani]j«i or ligatured, we ean 
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Fl«, ■iO, — CtuhilJg's Itaji fur elpuaiire pf the Gasserian ^tuif^'Iiuu, \s\\.\i lemponiry luiiitction 

of th« sygomii. 

id all further lesions in the dee|)er \mx\& by detaching the temporal muscle und 
|»eriost*5U!u downwards, so that the infratemporal crest is fully expoaed. The flap, 
together with the zygnma, \a then retracted dowTiwaiTis (Fig. 40). 

All ojKMiitig is now made in the terafjoral bone with a burr, and enlarged to 3 ein. 
with skull force|).'f, so «■* to include the ijifratenijK>ral crest. In FigH. 40 to 42 (and 
Fig. 31) it will \m} evident that an area la ex[iosed where the middle meningeal artery 
is certain to be seen on the dura under the anterior inferior angle of the parietal, 
where it is often enclosed in a canal in the bone, lly thus raising up the dura the 
artery c-an, from the very first, be controlled as far as the foramen spinosum, and thL* 
i» * gi'eat iwl vantage. When the dura has been .sepa-rated a.H far as the foramen ovale 
it will Lie f'.iimd to be firmly attached around its margin, as well aa at the foramen 
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rotundum. A blunt dissector (e.g. " Kropfsonde ") is then inserted between the 
two foramina, and the dura is stripped oflF the three divisions, the ganglion, and its 
roots, but at first only from the upper surface, as severe bleeding occurs if it is 
stripped from the under surface. The under surface of the dura is then separated 
from before liackwards along the second division until the ganglion is raised up. 
Lastly, the dura is separated internally where it is adjacent to the sixth nerve and 
cavernous sinus, the separation being done from behind forwards towards the first 
division. The second and third divisions are now raised up on blunt hooks and cut 
across ; the root of the ganglion is then seized with forceps and torn out along with 
the stump of the second and third divisions, and the first division.^ 

Bleeding from the small arteries and veins below the ganglion, as well as from 
the cavernous sinus (should this occur), is easily arrested by [tacking. Gushing 
rightly refrains from drainage and jmcking, and has always obtained jtrimary union 
by suturing the flap. It is unnecessary to suture the zj-goma, as it is better that it 
should sink in as the nmscles of mastication atrophy. 

The advantages of Cushing's method consist in the resection of the zygoma, the 
avoidance of an unnecessary and severe osteoplastic measure, and the intentional 
exposure of the middle meningeal artery in its whole length ; but notwithstanding 
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Mid. meniiig. a,.'' 
Ophthalmic div. of 6tk utrvc.'' 

OthnervB.-' ,' ;' I \ 'Foramen gplnosum. 
Sup. maxiHary div. of 5lh nerve. ; • Gasserian ^nglion. 
Underlying sheath of Uuitil envelope. Inf. maxillary div. of &th nerve. 

Fi(i. 41. — From CushiiiR : .ihows the relation of the middle nieuiugeal artery to the trephine opening 
after raising up the dura. The opening should extend downwards so as to include tlie infra- 
temporal crest. 

this we do not doubt that it may be necessary now and again to ligature the middle 
meningeal artery (Krause) or the external carotid (Friedrich). 

43. Besection of the Upper Jaw (Figs. 10 and 11). In order to have the 
courage to carry out a jMirtial or total resection of the upper jaw with the necessary 
thoroughness during the early stage of a malignant tumour — that is, to exiK)se the 
disea.sed i«irts so thoroughly that all suspicious tissues may be removed with certainty 
— it is indispen-siible to be actjuainted with methods of oijeration which do not result 
in too serious disfigurement. The i)lay of the features, more esjtecially, must not be 
unnecessarily interfered with. It is not, therefore, a <[uestion of obtaining fine scars, 
but of preserving intact the branches of the facial nerve. To this end the following 
incision is recommended. 

It is almost always desirable, in the first piace, to remove the glands at the angle 
of the jaw and at the anterior border of the sterno-mastoid by the " normal incision 
for the submaxillary triangle " (page 1 14). The opi)ortunity should at the same time 
be taken to ligature the external carotid. This i»reliminary jjrocedure greatly 
diminishes the bleeding and allows the operator to see exactly what he is doing. 

The incision is nmde through the upper lip along the naso-labiaJ ridge into the 
nasal orifice, from thence close around the ala of the nose, and obliquely upwards 
and inwards along the osseous anterior nares to the junction of the nasal bone with 
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the ii|ijjcr jaw, and fkially njiwttrdsj as far as the inner angle of the orbit. In this 
■way the levator alie nasi muscle alone is divided, wMch is of no importani* as regards 
the expression of the features. Fig, 34 shows how slight the deformity is. It iy 
Itmited, In fjict, to a alight falling in of the cheek and sinking down of the lower 
eyelid. 

Should the above incision, which Eamareh ascribes \.t> Ndlaton, give an iuiiufficient 
*iew, there are two ways of obttiining a more free access : in the case of tninonrs which 
extend far back, by the luUlition of an independent inciwion extending transTersely 
outwardB from the angle of the mouth, aa ha.s been mure fully described for obtaining 
free access to the buccal cavity. The operation thus beeomes similar to tba.t performed 
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Fill. 42. — From Cithliitig, ^liowiug tlint tlib \wkv. of tlie gaa^flion has u Hbrous c^pHute of it*i own 
besides the ilura whiob is rede^ted iu the flgnn?. 'fliU capwile aurrouuils it above nnd below, 
(Tbe ufi^per kycr i« (tlun rollaeted in the Rgnrc.) 



by KergUiison, Tliiw is a very suitable incision to employ when the new growth haa 
tsxtendtsi fur backwards along the alveolar margin and roof of the moutli. 

^# a nile, iiu incision at a higher level is needed in onler to get suflrcjent access 
to the region of the orbit and the malar bone. It i.s made in such a way that it falls 
between the miper iind lower areas of the facial nerve, at the lower edge of the orbicu- 
laria palj>cbraruui, above the origins of the levator labii tsuperioris and zygomatic 
muscled (our normal upper jaw incision Vielow the infraorbital margin, Fig, 10). This 
iacUion U siniilar to that deftcribed by O. Weber, except that it ia directed ohUquely 

' A» the aaterior part of this IncUlon ipjur««; the h)gfae«t hrancbeK of the racial tit!<rvi*, we vroulil 
MiCTBtt that perhnpi our tni:i»<ion for the inlVrior nin^Eillnry nerve it'ottlil be mart auiUhk, the ttinporal 
nwelt being (!«taebed forwaFcU, 
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ilowinvards lo ay&id tht; hraiiclies of the fflfial nerve. Stjil letter access ia obtained 
if the incision divides ibf inner canthus of tbe tjye and i» i-ontinued outwartis and 
sligbily downwards from tbu outer mnthu;*. The mucous iin-'UiLrane is divided aloug 
the lower lid. This is |»ractit*illy DitffBnliHth'ii incision, esc(."|il that hf sfilii.s the luisf 
in the middle line. 

The flap, including the whole of the healthy soft [lart.s itnd the uervea, i.^ 
reflected outwards, and the bone (or tumour) c^poKed. Hieniurrhage is teniiiorarily 
arrested by grasjiing firmly the base of the llaji, which allows of the vcnaeb (anguliiir, 
labial, infraorbital, and transverst- fiu'ial) litung wfUJ-Ltl and ligaturetl. Inimedint*; 
and thorough an-est of the htetnorrhage ts w very important step in the rjijeration. 
For thi« rea-^nn. find m\ a<'oonnt nf the los-s (if lilnod to the syt^teni jienerally. a 




Ftri. 43 show* tlip wsiilt jirttr coiuiiltte exoisitm iit t1»t? iipijer jaw 
(tor !i uitiliirniuit tumour) by the hjikuIhi- iiii;i»iori. 

ptrUmh\<xv}i liijaiMVi' af ilir t.thnml cfirutul is very dtjKirahle, and makes the ojieraticm 
much i-leaner and fasier, 

N^'xL comes the sepanition of the up]wr jaw from its connoctions. When the 
disciVHe is extensive the rmsiil jiriKit'.ss nf the uji|K;r jaw, together with the nas*al lioiio, 
is iltvided with the chisel and bone [iliers troni the highest [wirt nf the ns^ieoui* antt-rior 
iiares, and the divLsion continued backwurds through the lachrymal ati<l ethmoid Ijones 
fts far II.H the hinder end of the ijpheuo maxillary li.ssure, no injurift^ uf im|Hjrt4im-e 
being inflifted, Aa regards th«? connt'ction of tJie ujijier jaw with the malar 1>i>ne, thi* 
line of division will depend upon tho extent of the diaea>Je. l^ing made either at ihr 
maxillo-malar junction, or in such a way as to remove the malar bone as well, In 
dividing its zygomatic and frontal processes with a chisel. For tlii.s a small se[iar»t« 
incision mu-st be mudf, the edges nf which must be drawn tirmly apart v^^lth ahurp hiwks. 
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There reuiaitjs now the third coiiuertiunj nurnely, with the ui)per jaw of the 
opposite side. The imifoijri meniliraiit' anti jieriosteuiu uf the palate Laving been 
divided down to t!ie bone teyoutl the liisea^st;, and the soft ptilate having been sepamted 
from the hard jMiIate with the knife, or tetter with tht; thermo-tmuterj', a chisel is 
placed lietween the median incisors, and the hard palate is cut through in its entire 
length. 

IjOiitly, the trorinottion with the pterygoid process is to he dealt with. Ity tlraM-ing 
the tlftp forcibly iMickivard*, the soft jmrts (mucous nieuibmne, buccinator, and the 
two pterygoid muscles) cun be separateil from without as far back a,* the pterygoid 
process, and the hnjinorrhage having been proi>erly arrested, the process i.s chiselled 
through from without. When the pterygoid is not to be removed the upper jjiw is 
s*parated from it by forcibly vvrenchiiig it downwards ; this should ije dune rapidly 
in ijnler tliat the arrest of ha-inorrhage may at once be proceeded with, as the large 
terminal branches of the internal maxillary artery (sphejio-palatine, descending 
palatine, and infraorbital) are torn through. 

A« regards after treatment there are two niethoils : if the bleeding has ([uite 
ceftsed the wound flhouJd lie irrigated half-hourly witli very warm normal salt solution ; 
if there is still bleeding the cavity should be packed with xeroforra gauze, and not 
• hanged until it becomes loose. 

For <(nite localised tumuurs, as welt as for the removal of .sequeatiu, an incision 
through the upper lij) into the nose will suffice. We liave recently performed a 
complete resection of both jawa for phosjihorous necrosis without making any external 
skin incisioii. In such cases, owing to tht* periosteum being left, the distigurement 
i« so dight that it is hardly possible to realise that so .serious an operation had Iwen 
performed. 

The after result is vury different in cases of malignant tumours, which involve 
the entire upj»er jaw, and especially thuse which have develnfted .fmm the antrum 
0/ Ilujfhinotr,. Here recurrence 13 the rule, liecause by our prest-nt mcthod.'i wc can- 
not l>e sure of removing all the disease. The fault lies |jartly in the disregard of 
prophylactic means to prevent hitniorrhage, and i-iartly in incorrect posturing of the 
patient. We refer especially to what we have §aid on jiage 23 in connection with 
this subject. 

In all those cases where we cannot with certainty detenu ine the boundaries 
uf the new growth we nmst make up our mind from the Ijeginning to extend our 
tnciMioiis^ on the one hamt, well beyond the region of the upper jaw, and, on the other, 
we must not shrink from removing the skin covering the tumour as far as it is 
iidbereut. The e:!tc:isioii of a large jtortion of the cheek and eyelid will, of course, 
luive to determine the form of the incUion. 

Where it i,i not necessary to remove the skin, we recommend, where the disease l& 
extensive, the employment rjf a modified Dieffenbach'n incision, i.e. peryteiuHcularly 
tliro(tgh the upper li|i ahmg the naso-labial groove, and vertically upwards through 
the now? ju-st external to the midille line ; at the root of the nose the incision is 
carried outwards along the |MilpuVintl fissure, ami from the outer canthus outwards 
and downwards, as far as the |Kj.Ht<-rior jiart of the zyg*imattc arch. The large flap 
is tlien reflected backwaitls an far as the ma.sseter, and the bleethiig arrested. The 
eyeball should l» reniovetl under all circumstances, in order that a fair oi»[iort unity 
may be provided for the removal of the tli.'^eased tis^suen in the region of the ethmoid 
and of the spheno-niaxilkry fiasnre, n.s it is here that recurrence ia sjjecially apt to 
tx^cur. The next !*tep in the oiK-ration is the division of the base of the external 
angular process of the frontal and then of the posterior part of the zygomatic arch, 
after which it is determined how far the tumour has implicated the itgion of the 
i'thn«<iid, the nasal bone-s, and the orbit, so that one may keeji wide of its limits in 
th<«« regions. The misiil b<jne, along with the iias^il process of the upper jaw and 
the tirbital ])1ftte of the ethmoid, is then .severed from the frontal. The biise of the 
pterygoid j>r<>ces.'i must lie diiselleii through from the outside, and removed along 
with the internal nnd external pterygoid muscles. Great disfigurement after resection 
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of the upper jaw is caused by the falling down of the eyeball and lower eyelid when 
the long-standing oedema has disappeared. Konig has introduced an excellent plastic 
operation to prevent this deformity ; he takes a strip of muscle, two fingers'-breadth, 
from the insertion of the temporal muscle, together with a piece of the anterior 
border of the coronoid process, which he chisels through down to its base, and 
having placed it transversely below the eyeball, fixes it to the remains of the nasal 
process of the upper jaw. In this way a support is provided for the eyeball 

44. A less extensive operation is the Osteoplastic Total Besection of the Upper 
Jaw, whereby the jaw is turned a-side and afterwards brought back into position 
again. This procedure is indicated in tumours of the base of the skull (basi-occiput 
and its neighbourhood) ; and when suflficient space is not obtained by Gussenbauer's 
method of dividing the soft palate and chiselling out the hard palate, esi>ecially in 
retromaxillary tumours. The difference between this and the previous operation is, 
that after making the skin incision the soft parts are not separated from the bones, 
but the bony connections of the upjwr jaw having been severed, the latter is turned 
aside with the soft parts still connected with it. Division of the frontal process of 
the malar bone must be made through a small oblique incision in the same way as 
has been described in resecting the superior maxillary nerve at the foramen rotundum. 

To expose tJie spfieno-fnaxillnri/ fossa, the malar bone is resected in the same way 
as has already been described in dividing the second division of the trigeminal nerve. 

If it be desired to expose the nasal cavities either alone or together with the antrum 
of Ilighmore, it is sufficient to perform a partial osteoplastic resection of tfie upper 
jaw in the following manner : — 

The skin incisions are the same as for rejection of the upj>er jaw, except that the 
upper lip is not divided (Fig. 10), that i.s to say, the incision begins at the nasal 
orifice, and after jmssing round the ala nasi extends upwards to near the inner angle 
of the orbit, and -from thence transversely outwards below the infraorbital margin to 
the malar bone ; to this a second incision may be adde<l extending from the ala nasi 
outwards and downwards in the fold between the upper lip and the cheek. 

From the upper end of the osseous anterior nares the structures are divided in 
the following manjier and order : first along the junction of the two nasal bones, then 
outwards, se{mrating the connections of the nasal bone, the nasal process of the 
8U|)erior maxilla, and the lachrymal bone from the frontal ; and, secondly, the bone pliers 
or a small chisel are carried obliquely downwards and backwards through the orbital 
plate of the ethmoid as far as the spheno-maxillarj' fissure. From the lowest part of 
the osseous anterior nares the inner and anterior walls of the antrum are divided •with 
a chisel as far as the infraorbital Ciinal, and the orbital plate of the upper jaw is then 
divided backwards along this canal from the horizontal skin incision. The bones, 
together with the soft jmrts, can now be drawn outwards, and the nasal cavity and 
antrum of Hi;/hmore, which have been transformed into a single cavity, are exposed. 

In describing the oiH?rations on the nose, it has already been pointed out how both 
halves of the upper jaw can be separated from each other, and the base of the skull 
made accessible, merely by dividuig the upjwr lip and splitting the hard and the 
soft palate niesially. We may here refer the reader to what has been already 
described under exposure of the nasal cavity and the base of the skull. There we 
called attention to the famous case of De^xage, where a sarcoma was successfully 
removed from the l«ise of the skull and the upper vertebra?. Preliminary' ligature of 
both internal carotid arteries was performed. 

45. Besection of the Lower Jaw. This is a .simple operation ; but here again we 
must not j>roduce unnecessary deformity alwut the mouth by injuring the supra- 
maxillary branches of the facial nerve. 

On account of the simplicity and comj>aratively little mark it leaves, we employ a 
mesial incision (Fig. 10), which divides the under lip and extends downwards as far as 
the centre of the hyoid. By this incision we can get access to disease in the neighbour- 
hood of the symphysis and the greater j>art of the horizontal ramus of the lower 
jaw. One should not be tempted, unless it is absolutely necessar}', to add a lateral 
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int-isirm, tis It is apt to (lave an injurious effect on the mechanism of swallowing liy 
injuring the muscles and nerves, and therefore tu *;ive rise to dftiiger f join aspi ration 
pneumotiiii. Wyeth, in fact, u.wil no other incision for the removal of ouc-half of the 
lower jar for sarcoma ; moreover, the meaiaJ splitting of the lil) given rise to no ticit**' 
worthy disfigurement. 

When the disease involves the region of the angle and ascending ramns, and when 
it is necessary to expose and cltar out the submaxillary fossa for a malignant tumour, 
•A. lateral incision is added. On account of the facial nerve it must Imj jdaced lielow 
and not over the margin of the jaw ; indeed it should pass upwards and backwards 
from the hyoid bone along the subniaxillo-eervical crease to a iingerV breadth behind 
aitd Iwlow the angle of the jaw, and from thence up to the ajx-x of the ma*tf>id 
process {com|>art our noi^ntaf inriginn. for the superior triangle of the neck). The 
ilap thus made is diftsected up and fixed by a stiteh or two to the skin of the fiice. In 
doing this, keep as near as possible to the bone by including tite um.scular structures 
in the flap (anteriorly, the levator nienti, depressor labii infqrioris, and depressor 
aiiguU Oris, posteriorly, the buccinator and maswieter), From the inner surface of the 
jaw are detached, anteriorly, the digastric, mylo-liyoid, gciiio-hyoid, and genio-hyq- 
gloratts ; posteriorly, the intt^inal pterygoid. When the glands below the Iwdy of the 
jaw are diseased, the anterior and jKisterior be) ties of the digastric are first exposed, 
and the entire bunch of the lymphatic glauda, including the salivary glanda, is then 
disse^'ted up over the edge of the jaw. 

It is important to saw through the anterior jmit of the jaw immediately after the 
incision through the lip has been made, and Wfore detaching the muscles, in order 
that hy drawing it well forward the suft parts may be put on the stretch. After 
tlividing the muscles and the mucoua membrane the jaw is drawn doivuwarda ao as 
to fX]M>se the eoronoid process, which, along with the in.sertion of the tenipora! muscle, 
18 snipped off with bone pliers. In di.sarticulating the condyle sharp instruments are 
to be avoided, so aa not to wound the internal (nasillary arterj*. The capsule of the 
joint and the insertion of the external fiterygoid are torn through by torsion after all 
the other structures have been divided. The facial artery has already been divided 
ftnd Hgivtured in dia.«fcting up the soft jiarts. When the horizontal portion of the jaw 
is sawn across, the inferior denfjd artery is dividwl as it lies in the inferior dental canal, 
and may be plugged i^ith a pellet of wax ; when the entire half of the jaw \h removed 
this artery is ligatured in the posterior and up|ier angle of the wound, citlicr before 
or after the jaw is di-awn downwards, or in dissecting up the internal pterygoid 
muscle, when the inferior dental nerve will be either cut or torn acros.«f. Just as in 
some rases of re.=iection of the npi>er jaw, no here also it may be neeea-wry, in order to 
a\'oi<l loss of blood, to ligature tiie external carotid aljove the superior thyroid, or, it 
may be, above the origin of the lingual. 

When the entire half or the whole of the jaw has been removed, es{iecially 
if the ujieration has lx;en done .subperiosteal !y, and the i)eriofiteum preserved, a mould 
(Cltuidf-Martin) is t^j be made, over which the perio.steum is iititehtid .so that the 
newly-forming jaw may !« proi)erlj .shaped. Subfierioateal resection of the lower 
jaw, e.rj. in jihoisphoruii necrosis. \b a simple operation. After the teeth, which are 
j?enerally loose, have been removed, the gum and the periosteum are divided, and 
the latter is pushed back with a j>eriostenni elevator to expose the diseasctl Ixine. 
Thin \^ then divided and removed. 

46. Osteoplastic Resection of the Lower Jaw is an im[)ortaut preliminary 
ojjemiion for exposing the floor of the mouth, the root of the tongue, the fauces, and 
ibe deep pharyngeal structures. For the .structures in front of the fauces tiiftial 
ifiintinn nf (fie fi'fi tntff foieer jaw gives ex<xUent acce.'ss. It hits the great advantage 
that after iotrwliicing a wire suture the movements of the lower jaw suffer no note- 
worthy tenii»orAry impairment, and union in good positi<m is readily obtained. 

For cases in which the di.sea-^e affects the fauces and the pharyngeal structures 
jKHttcrior to them (as well m for carcinoma at the root of the tongue and invad- 
ing the palate), division of the lower jaw Ijecouiea nccessarj', and it should l)e done 



in fmtit of the fweending mmus of thr jaw (Laiigcnhet^k's iiietljod), in tlif siitiii* way 
iw Mikiilit'Z lia.*! latt'ty eiutilHyeti (seu tiltow) for iit'ureftoiiiy of thi' tiflli iu'rvi.t ; Imi 
n>3 |nvf«ir iti^t^-'acl of LajigL'iiljeck'a |it.'r|ifmlicular iiifisioii from tJit' angle of tlif immtli 
iliiwinviirtlH, tlie same itunsioti ni* fur ivsection of tljo jaw, vix. jn a ]iiu> from 
lid- tiia»tf«il [irooejw towards llu' !iy">itl hota*, iii greater or lu«.s fxU*iit accordtnjj; to 
irin'miistaiiix'S. After lij^atiiritig tin: faiiial arU«ry the jaw is i-xpowd at tbo utiU-rinr 
bdrilur of tlio iiinsHctLT, the |>t'ru)NtL'Uiiv is HtijmnittHl forwanJs iiml iwiokwanlH, mid 
tlien, tiftiT tlie mHOfnis infuiUninc Iwis l>eL'ii |icrforat<'(l with a j»cTi()steuiii detacher, the 
jaw is dividrd with a keyhole naw l>idiiiiii ih- luolar tfcth. 

Before iiNiiiy thf i^iw it in ilesirabiv to di'ill one or two liok-a for the paswi^r of 
the Hti'i'l wii'es whii-h aru afterwards ntun\ ftir aeriinUfly Huturing tliM jiiw. Tlie 
H+ivviiig ifi to Ih? done ohli«|!4t'ly, in Kuch a vs'ay tliat the line of m-ction is farthur 
fnrvvard Upori the outer and Iohct tLS|j«'ct than iifinu thi! iiint>r and ii]t}»er, lK.'i'aii.>*i? thi* 
sjiwri (.'xttnnity of the jiostorior fragiiu'tit of tht? jaw has a tendptn'y to pawH iiiward.H 
fttid ii)jwards. The uHi^eiidiTig raiims t* now ]mlleil tipwunt.^ with a nharjt honk, whilst 
the Ixidy of th<*jaw \n drawn forward, 

47. Resection of the Temporo-MaiiUaiy Articulation. Itesertinn of the 
teini>oro- Til axillary articulation is |Jt^rfornn.Hl for .HUpjturativf;! iiitiarnii-nUimi {often 
metftstatic), tulien-ular iind rheuniutoiJ arthritic, lialiitUHl ami old .stand in^ dislocation, 
and for atikyJositt. The cliitf danger iii the o|»eration lies in injury to the fucial 
riurvo, cNjjeciully to the orbiUd twigs. An ineiHion is made thraugh the -Hkiti only, efiiti- 
uuuieing in front of the lower end of tlte tnignH and extending obljc|UL'ly ii|iward and 
forwanl. The fa^ria iH then divirU'il, wirefiilly avoiding tlie suiierlioial tein|ioral 
artery and vein, which may be [ircserved, or Hgatured if ibey an* iTi the -Any (ej*i«M'ially 
tlie vain). An iiiei-nion Ih then niatli' down ott to the zygoma and the fasHu earefnlly 
stri[i]H'd off it HUbiicrioateally, In thv' rfairae of this removal the rajirinle i;< Hejiarated 
helow from the condyle and the joint is* o[ieneil into, the faMcia of th<* ti-niporal iiiusele in 
U'ing divided and retra<*ted upwards. An elevator i.n then iiitnidiiei'd and the fOndyln 
of the niandilde levereil out. The (ueiii.Mi-us la now ex(io»fd and exei.»ied if neeefwarv ; 
tlu? eoudyle is enl through with bonii roree]m, and the glenoid fos.H[i smiiwd with a 
Hhttrp rtpoon. 

After unilateral exi-i.sion Jnobility return^ in a very nliort tinii-, imd even Wtef 
h<»th nidi's havo Injun exeiwed the result is satij+faetory, lirmideii timt twrtive movements 
are begun rh early aa po.H.sihln. To eiiHiire njobility, llelferieJi interp****©* y»arl of the 
t^'in|aH-al niiiHele, while Kusnagow jilacfH r picw of the niftHseter frtdween tlu* gU-noiil 
fojwa and ttn.i mnnclible. 

Tlie aiuieulo-t«m|«jml nerve runa uj> behind th« condylL', while the internal 
lilftxillary artery eronst^h below it. By the al>f>\'e inelhod we (uico cut down anil 
redueed a iliMloeati<ai of the jaw fjf four Uionths" duration and obtained an cxeelleiit 
result. 

l>iltifulty ill opening the jaw, due not to wtiffness of the joint, bnt to nUortenJng 
and adliesimis of the t^oft rttnictureH, cjin Ik.- trejited in two ways: either by He(ijira(- 
ing the Hoft part*! from the lower jaw, or by making a falitci joint iii front of the 
(wlhesions, by re.seeting na large a pieee- of bnnc as may bo required (EatiWTfh). Tho 
o]MTatioii iniiNt Ih.' varied to Kiiit ditt'ererit ejutes. 

We have obtniiicil a very gooil n^'Hult in a [latient in uhoni it waH uii{Km!)ibte to 
overcome «|iaHin of the inuwleB of mastieatioii by extennive Hiili]ierin.slnal fleimnvtioii 
of the niUMelen from the jaw. A Ktmilar ojujialiou ha.-< beon perlorrniMl by Le l)entn. 

18. Free ExpoHure of the Cavity of the Mouth. 77tr nfi m-tiirr-* tu the mmitfi 
ttnit ft/t(tr//tir luu idsn }ie retidried arrcs.'sibl'e withont oMteii|ila.stie reweti<.>n of the lower 
JRW. An I'Kcrtlent im-thod i.s by a (riin»frriit- inrininn iftmnif/t thr rhrrh (Fig. i.')), a.'* 
reeoninienilod by Uo.ser for exiMwing the hiignnl nerve; the im"i,Hion exlencLs fn»ni 
the angle of the iniMttli trannvevsely 1iaik\^ai-dK, jiarallel lo the briiui"hi'« of the fiuial 
nerve, as far an the Kiaxneter, dividing Hkiii, orliietdari.'* <iri.i, buccinatttr, and nmeoiis 
membrane, Although the war lends to IwH-onut drawn in by rontmetion, the result- 
ing defnnnity \» inefin'<idenible {V\\i. 44), ln-eauHe the play of thr featiireH \n in no 
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n-rtC diiiiinished. as the Kvi-anoliL'S of the facial nune havi- tieen jtrescrvetl. S(fn»in*it 

ilact and the traiisvLTac facial artery lie above the im-ision, liiit the fticiHl artoiy 

i« tijvitlod uiul requires two ligatnrei*. Kruiileiu has empUiyed this iiu-isiuii in hiw 

fefrobucfal method for re-Htctioii of the trigi'iuinal none, lait he does nut .«|>lit the 

angle of the nioutSi. 

A* it is often iitfessaty to ubbtiii free acce,^ to the Mtruutuves of the mouth and 
rj(j/*er jrtirt of the pharynx up to and including the isthmus of the faiiees, it ap|)ears 
l<» us to be H luucU better plan to Tiiake a mesial incision through the lower li[i, jaw, 
and floor of thf nKnUh. Scdillot liail already eni]iloyed it to a I't-rtaiu extent in 



rt<;. H *hciWR tins action of the fiicsal nui'tclta n-h-w \h>- ivmiini uji- ^^|.|iniiii; 
the chflfik trnnsversclv lias lii-itkii. 



*^**>iii>( the toiigfie, lait we huve tnaile nmeh more extensive use of it, \\'lieii 

^1 .*^*1 **^rly iHrrieil out it gives excellent access, is 4uite bJoodlesK, docs not leave the 

I *^"*ti"»t rlJHtiguremeijt. arid not even a tenii>orary ilisturlHince of function. It U 

» ^l*^»riunt that the dirtJWiCtiuii K' luwle cxnrtly in the rniihlle line ln>tvveen the geiiio- 

- *>i«J^ ,mJ gt'uioliyo glo!>=>i ; the inncous ineinlmine of the lloor of the Jitonth, on 

_ * ' I issivT-sed 5>ide, tuunt lie divided Huffieienth' far Iwiek to allow of thomrigh seiiaiatioii 

» ^tiv lialveri of the Jaw. We nw fur this iMir[io.w a gag of our own. Siiliscijneiitly 

^^* .in\v muj4t lie tintily united with wine sutures, so tliat movement maybe begun 

■^^'y. A i»4.'ri osteal suture is unnecessary. 

It ocpaaionally healing is delayed by Blight nenos<in, the function of the jaw in 
'*^i'»»ig this time nnt interfeiwl with. 



loS 



OPERATIVE SURGED y 



4@. Incisions into the Tongue and at the floor of tlie HontlL Those ai-e m\W 
to be rinuk' after tljor<Ki^;hly <4<t.'riiiig the iii<>iit]i liy the iritritduetiun rif u suitiiblt? 
gag (Wljite'Bli, ami after (Irawirig forHurd the tougue iiy iiieitua of a. «iik itui]) t-sirrifd 
cleejily tlimugli it in the niCMial wiyittu! |>]aiie. A eonwdeiable iU?grev of rt)jir.'.HtJif.sia 
m rjece«aary before thu mouth taji l^ sutisfiictorily oiit-neil, t'spfeially in elonun; of the 
jaws caused by inflanirnation or liy other [siiiiful infiltration uf tlie soft partii between 
ihe uj>iM!r and lower jaws, or in count" ct ion with flie latter, Ineiaions may be made 
uprin the dtHstini f»f the tongue without fear of injuring the hirgtT branclies uf llie 



Vti,. 45.— Patient nftcr excL^loii of the tongue bf "pHtting tlie cbm-^*. 

voiwcls and nerves. WhenevL-r |prii«ticable, the middle line fthould Ijc welectrd, a^ 
raUHing IcaMt injury. 

The larger vl'8sc1«, uaiudy, the linjjual and subliiiguiil arteries and veins, llie 
liyjiogliwKiil. Ungual, and pOHterinrly th«.- glfiHHO)>ltaryngeHl nervejs, alfpng with Wimrtmi'* 
dnct and t!ie duetM of UtAiinu V\v laterally and ut the flm^r of the iiiouth. Tlie 
nearer tin* ineifiion im kept to the jaw the niore cerUiin nre all thoMe struetures to l»e 
avoided. Tlie lingual vukwIn timl wtw may lje exi»n«ed elowj to the edge nf the 
l<MigUL'. undrr the inferior Hngiialis and ufKin the ontcr aftjHXtof tlie gento-hyo-gloasHH. 
F&ither bivt'k the artery is covered by the hyoglosaua. Near the ti]> the veswcla wind 



towards the under surface of the tongue. Ppophylaetic ligBture of the lingnal artery 
is to be recommended when there is danger of severe htetnorrhage following incisions 
into the torigut-. 

50, Excision of the Tongue, Sinw tb? putiiirutitm of the third wlition of this 
ixiaiitial wf bavi" UioditiLil tiiis ujiLTanoii very LOij^idemlily, and havu intryduutd n 
fionxial jirtu'wlure whiuh makL^s tht" diHTation mw'b more «in)[iic and easy to [terfonn, 
an<.l ihe rt?w>very more uertiun and raiiid. We adtii.'re, howtver, to all we have i?aid 
regarding the iireliminarj- nntiseptic iiricmitions. 

If the wound is to be kept free frttrn .wriotts infection^ and if aspiration pneumonia 
is tJ3 t* preTfiited, it is enaential to Imve the teeth, luouth, und pharyax thoroughly 
cJe!»r»sed by scnijiing away all tartar, liy diuwing all bad teeth, and by cttUterising 
a-II ulcentting [tati-hes. An anwythetie is often require<l to do this when the mouth 
ccLimot Vie fully ojteneii. SmaSl aliacesscs and colleL-tious of decomposing matter in the 
cr^'i*!-? of the lonsik should be tlb*inf«cted afti-r (.■artfully sUttmg up thtdr eavititis. 

We would lay snore strews tlian we cVu] in our third edition on the importance 
*'»t" ntit injuring the niecbini«in of swallowing more than is necessary, i.e. the muscles 
«>f tlje floor of the mouth, tongue, antl pharynx, with their nerves of supply. 
Flirt lier, free escaj* must Im given for tht; discharge und secretions from the mouth. 
It is* only by careful attention to these two points that the clanger from decomposition 
**f tHe eJtudatiori frnni the wounil can \ie redueed to a utiuuivmn. Again, the remarks 
"w<£? tijvve already mmk about the half-sitting jHisition the patient is to occupy during 
tlie «i.peration, and as long as he is in Ited, must lie carefully attended to. 

VVl' still like to use the iherujo-eantery to divide the nnif^cles, in order ta linut 
t:lje |»finiary infection of the freshly eut snrface. A gre*it imi>njvenient in our new 
ii»*?tlitKl is that we no lougt-r perform a preliminary trachcotoujy and jiack the trachea 
ao as to prevent blood passing dowti into the lungs ; and, moreover, wo make no 
ilixjxjrtafit diHerence hj the hirm of ojferation to l* employed according to the seat 
>t tt\v disease. It is oidy when there is a snniU new growth at the tip or at the 
It^ »if the tongtie that we do not split the jaw. 

The disease in the glamls is the only ]»oint which is not considered in our new 
l:*''**cr6Njure. The glands mu«t 1* reserved fur a second ojieration, or removed lirst of 
**^11. \Ve are now convinced that this ia the be^it treatment. If, at one ojjeration, 
^"^ a.iiterior triangles on both sidet are cleared ont along with the glands underneath 
*^Me Ktemo-madtoid and tho.se lying along the large veasels, the wound Viecomes too 
f ***"t»e and gaping, and no n)atter what care be taken it ia almost impossible to prevent 
*-*■ l-t^eoming infected. 

Our " normal proce<lure " now coniiits in dividing the jaw in the middle line iu 

«-Il ea^^ where the caneer extends as far back as the isthnms of the fauces, and 

'^''iiere it has involved the arch of the fitilate, the fold passing to the ni)[ier jaw, the 

"*v^ll3 (,f tjjp ptirtrynx, and the soft [m.|ate. The division is ix-rformed by a modification 

^* SiedilJoi's methtKl, It can be done with almost no bleeding, and gives ample 

*''-**^5**» *^ l>roj)erly carried out, to expose and remove even pharyngeal cancer in the 

r^Sir»u of the Isthmus of the fauces. No real injury is done hy this method, as the 

■'^^' ia suixtred back in jiositlon, and movements can lie [>erfonned at once Tsithout 

I"**Hj. The incision thrtiugh the li[j, if carefully sutured, leaves a hardly jiercejttible 

?*''*•'*. The methfid has the foSlowing advantages : — The hafniorrhage ia very slight, as 

'a more etfectively ccmtrolled ; the secretions of the wound are drained away much 

uorc satisfactorily; and, what is most im]»rtant to our mind, hy jtreseriing the 

itJsele-i of deglutition along with their nerves a better functional result i.'^ obtained 

. **ftri by any other niethud. This non-interference with deglutition is of the greatest 

**l*<jrtance in preventing seromlary aspiration pneumonia, the greatest danger which 

- ""^-'Htens the jiatient. It is fistoai.shing to see how juitient-s can swallow on the same 

.*>% the following, or at most the third day after this openition, and henee they are 

"W to get rid of the wound secretions and ]»revent their getting into the laryiix. 

We will take as an example a carcinoma situated far back on the aide of the 
*'*i'Hgiie, involving also the floor of the mouth, the anterior pillar of the fauces, the 



THE FACE, NOSE, MOUTH, AND PHARYNX 



111 



*»«ift {>alate, and the ktijml wall of the pharynK, The oj>eratioii ia performed in tlie 
following manner: — An iiiL-iHimi is uiaiio in the middle line through the lower lij* 
tlown to the bone, and extending as far iw the hyoid bone, forceps behig tijiplted to 
the <li^-ided veBwln in the iip. The jaw is then nawn through in thu middlt? line.i 
Sharp hiK)kii are inlrwluced into the sawn aurfrtce and the gtnio-hyoidti and jreiiiii- 
hyu-gli>»ai separated in the middle lint- if they art? involved on one side. Thi- two 
ImIvvs ui the juw are widely se]ninited (l''ig. 46), and tlie tongue drawn out iif the 
itiontb and Inwards the healthy side ity means of & loop uf i^ilk pa^'^ed through it, 
Th<« mncuiis membrane of the floor of the luuuth is then divided backwards, as it 
Ivar8 close to the jaw if it is pulled on twt much. Thia exposes the lingual vein, 
rtimrriig Itactwjirda and ontwunis acrfwi the iati-ral wui-face of the hyo-gloasus iimaile, 
ttud ilif lingual nerve )m>*!^iiij,' forward elohe to the edge of the tongue immediately 
under the nnicLiUis utenibrntif, Thfe liypogkisstil nerve is seen crossing the imttr 
surfiiei" of thd hyogltwsui* und then i>aHsing forward towards the uiiddle line, to enter 
the muscular tibrv* of the genin-gloasuH. The Hnguai artery ptwses fonvard and 
upwanrl between the liyo-g)ossiia and genio-hyo-glosaus ; it is clearly visible and ean 
Ijc Cftsily ligatured Inter. The hyo-glosaiis is divided and, as In all nuvsi'Ular incixions 
iminediately iintfiide the limits of tt new growth, i,s cjiuteritied, a procedure wliieli 
troproves the progimais l>y uitiing in the complete removal nf the dise-ti.'»e. The 
tongue \s then llrmly driiggeil forward, and the niueoua nuanbrane far hui'k \» 
ltlu:wi.te divided with the cautery well away from the tumour if it has involved 
the |»alate atul pharynx ; the stylo-gloK"*us uiuscle, which U visible, and the glosso- 
jduiryiigeal nerve lying idotigsidc it are both divided. 

By dividing the inucon.'* niembranc in front of the toimil, the latter, even when 
iiivad'xl liy the new growth, can Iw separated with a bbint instrument iiatwed round 
ili* outer Nitte, thus exposing the surface of the internal pterygoid niUKrie, As much 
(A the >*oft palate an is atfectetl \n divided with the eautery, and the teuNnr ami levator 
nuluti iire eut throtiHh, the miieous incMubmne un the (lOsteiior wall of the pharynx 
being then tUvideil down to the longu-s eolFi and anteriorly to the rout of the tongue. 

Lftiftly, the tongue in. cut through, where it is henlthy, with the thermo eautery, 
aud the nerves, niu.-:ieles, and vessels (jireviously ligatured) are cut through on the 
under surfaeAj Itefore they pass into ihe region of the new growth. The nerve* and 
mmicles are preworvetl iw much aH j^oKsible, in order not to interfere with the 
ineehanitiit of swallowing more than ta necessary. 

Xeroform is rubbed into the eut nurfacea, but only in a thin layer, so a» not to 
produce toxie .synj[iloms if swallowed. The two halve* of the jaw are then approxi- 
iimtt-d, anil holes are Ijured with a drill a few niillimetrea frnrn the ed>:t' of the wtwn 
Hurface* ^if thi.s has not been done before section of the jaw), the drill being pushefl 
through the deeper soft [jartsi in the manner Albert Kocher has de.ieribed for making 
an exploratory puncture of the brain, without sejiarating the periosteum, strong silver 
wire being pUfched through, and the edges of the jaw firudy unitetl, An oj)cn«ng 
IjS left a little above the hyoid bone at tlie jHiKterior end of the incision, into which 
a atrip of xerofonn gauze is inserted. Binniutli pawte i** smcaitNl over the line of 
suture. The jmtieiit in allowetl to sit up next day, and may try to swallow a little 
lea. or w-ine aiai water. Jsourishinent may i)e given llirough a stomach tube. 

As mentioned Ix^fore, thi.s method of excising the tongue has the advantage that 
it can be employed whatever be the situation and extent of the diijejwe, provided 
the jaw i^ not invi.lved, and it can t»e performetl with the ijatient in Trendeleidjurg'si 
ttloping jHXHition with complete attiie4)tlic«ia and without u preliminary tmcbeolomy. 
It gwnA the beut acceiiii and causes the niiniiinmi of injury. Ftg. 4(3 illustrates a 
e'iwe in which very wide separation of the jaw is nea'Sfiary for ext*'iisive unilateral 
disease of the tongue. We may eitlier ]ki88 in between the genio-hyi>glo8si in the 

' III tome ciuea it. is udvisablo ta saw oblttiucty bflckword towartl the alTected .s1d« In order t(r 
keffp the innertions nf the g^u^o-tlyo■^;!o^s^w and genio-UyDiii ou botli side* iu tlm lienJthy jmrt of ifie jaw, 
and to fivilttitte ttature. It In a cooil [it^u Ui liitrt* twn syttiuietrical \\cAtM witli lh« drill 1)«fore vtiiwlug. 
Thtr baring in to be douc witliotit n^Ilectiiig the gicriostvum. 
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middle line, or, in caao this does not give enough room, wb iriay saw through the 
jaw obliijucly, so that the genio-hyoids and genio-hyo-glosiai on. Loth sides may Ifc 
[freservetl and jmllcd to the healthy .side, The gcnio-hyo-glossus is only detached 
from the jaw (nt* represented in the figure) if it is adhtirent on the dijieased side 
and |trevent8 the halves of the jaw from Ijeing fully separated. The mylo-hyoid 
would also be overstret*h«d. The figure illustrates how amplu a<.T«ss is got, and 
shows how, by using the mesial incision, a clear view ia obtained as far back 9& the 
j.sthiiiils of the fauces, 

51. Excision of the Tongue where there is Simoltaneous Disease of the Jaw. 
If the cancerous growth haa extended Ix-yond the li)tiit,>i ot the tungue and ha^ invaded 
the tioor of the mouth and jaw^ then the nature of the iiiterferent'e will Iw so 
much influenced by the seat of the disease in the bone that the above normal pro- 
cedure muHt l>e departed from, if recarrence is to be prevented any adherent 
portion of jaw must always be freely removed. Resectkyn of tJw jaw has been 
employed by many surgeons as a pretiiiiinary to the removal of extensive carcinoma 
of the tongue, and one would begin with thi,s when the indications for resection are 
clearly present. Wien, however> this Ls not the ease, we still maintain that in an 
extensive carcinoma of the tongue the mRthod of extirpating the organ from its ba«; 
lu* proposed by us is prefcnible, (1) beL-auflo it give.^ the best access, (2) because it 
jtermit-s of the sinuiltaneous femoval of the glands as well as all the tissue which 
interveijeg between them and the priniaiy aeat of diiteasie, (3) because it a<1tnits of 
IjreJiminary ligature of the lingual or externa! carotid a,rterie.s, (4) and l>ecausc it 
allows at least the anterior attachinentj? of the muscles of the floor of the mouth to be 
preserved. Von Give! has by comparisons e,<5tabliahed the a^lvantage of this method. 

According to tlie very exact records of our former aftsistant, Dr. Sachs, we have 
only lost one out of twelve eases ; and out of five who remained free from reeurrenw 
•some years after operation three were operated upon by this method. 

The incisiou begins below the mastoiil proceea and extends along the anterior 
border of tlie stemo-maMtoid, and then forwards along the crease between the floor of 
the mouth and the neck to the middle Uiie, and, lastly, upwards to the lower border 
of the jaw. In canea where tlie extent of the carcinoma is limited, it need only 
correBpond to the middle two-thirds of this incision, t.<f. from the sterao-maatoid aa 
fai' a-s the liji>id bone. Alter ligaturing the sulx-utaneou» veins, the flap thus formed 
ia dissected up and ti.xed with a suture to the cheek. Next comes the removal of all 
enlarged glands under the upjjer end of the sterno mastoid and beneath the angle 
and the body of the jaw. The anterior border of the stern o-mastoid L* exposed as 
far down aa the sheath of the large cervical veaaelsi and the greater cornu of the hyoid 
bfjue. All the glanda on tlie sheath of the large vessels (often extending far down- 
wards) are excised, after ligaturing the vessel;* going to them. Even when one wishes 
to do nothing else than to remove secondary infected glands after excision rif the 
tongue this is the best method to employ. 

If the carcinoma has involved the floor of the mouth, the pharynx, or the jaw, it 
is best to ligiitnre at once the external carotid after ligaturing the facial vein at the 
anterior border of the sterntvmaatoid. The anterior belly of the diga.stric is then 
exposed as far as the hyoid bone, the veins running underneath having been ligatured, 
and now the bunch of glands is freed Udow, and raised up until the entire length of 
the (losterior belly of the digastric and the atylo-hyoid muscles are expo-sed in the 
positerior and lower part of the wound. The facial vein and the facial artery, which 
are put on the stretch when the snbraaxillary gland is turned Ufiwards, are ligatured. 
The salivary and lymphatic glanda are then reflected uji over the border of the jaw 
and freed from their connectxoiiH on the outer surface of the jaw, during which pnv 
cedure the facial artery and vein must again be ligatured. 

The liuguftt artery ia easily ex]>o.'4ed and ligatured by dividing th*; fibres of the 
hyo-glosvsits muscle a little above the posterior part of the greater cornu of the hyoid 
Iwiie. The hyjiogbssal nerve and lingual vein, which lie \\\ion the outer surface o( 
the muscle, ate to be preserved. 
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The outer surface of ttie mjlo-hynid muscle is now exlroaed, wiUl Its nerve 

lyin^ oa it. Above the inylo-liyokl muBcle the mucous membrane is felt. After 

ire laave imesttgated the limits of the new gi'owth.4 the mucous memhraiio is incised 

from the mouth, cutting ujioii thu finger. From the Oiiening the mucoiiH menibraiiB 

is f^jtther divided beytiiul the tuuinur, artery forcepa being aitpHed to the more 

imixiTtMii bleeding veswels of the nmcous membrane. Further htemorrhage is readily 

ariro-stetl by diugging forward tlit soft partu by means of the linger introdueed through 

the "wound in the mouth. 

TUe tongue is detiiched from the hyoid bone and all infiltrated tiaaue removed, 
skxmy haemorrhage being readily and securely arre«ted. The tongue can be well 
(lr^"^«m oat through the tloor of the mouth as soon aa the mucous membrane has been 
ili-vlcjed. 

Tf, in order to facilitate the administration of the anseathetic, a iireliminarj- 
t i-ii.t!- lieotomy has been [lerformcd, the entrancei to the larynx is at once plugged with 
st^M-^lised gauze introtluced from the pharynx. A moqihia injection ia here ckarly 
iD*ii<;'Jited to aa-^iat the lictton of small doses of the chloroform ■ the morphia shuuld 
l>e5 i*dminf8tere<l a (piaiter to half an liour before the anieathetic, | grain for strong 
a-iad y for weak individuals, 

The after treattuent ia to leave the wound open so that the entrajice to the larynx 
iJLt4*.y be plugged with sterilised moiat (salt solution) gauite, which is to be frequently 
clx^inged ; a carVwlic or aublimute gaitaie dres.'jing ia applied over the wound. The 
p«fcti«nt is fed with a tube each time the wound ia dres^ied. 

-;\,s long as swallowing ia much interfered with the i»atient munt remain in tlia 
s*lc3 j^hkJ [losition \\*ith the head and neck. dL>|ieiuleut. 

■S2. Excision of Carcinoma of the Base of the To&gue. In eascH of catu^er of 
thk^ tongue which are not acce^«ibks from the front, i.i-. cancer of the root of the 
toti^^ue, between the iBthmu.* of the fauces and the hyoid bone, the most suitable 
a^icil. least injiifiou.s tiiethod to employ is subhyoid pharyngotomy. The pitient i.<» 
*jaje^s«thetifled, and a low tracheotomy is jierformed ; the epiglottis is then exposi'd 
t»y 't:;'lie previously de-scrited incision through .skin and muscles, along the lower border 
tf tie hyoid bone. If the epiglottis is invoivefl the mncoua membrane ia divided 
tl<:>»:i.U ^^^ upper border of tjie thyroid cartilage, the epiglotti.s is then hooke<I forward, 
•^^icl the mucouH membrane On either side is divided. 

The finger is now passed on to the lias^e of the tongue, and the uiucotis membrane 
*~*^ tlie pharynx beyond the disease is diuwn forward and divided. If the disease 
P«^ Hpread forwurdfi into the tongue, and e-'^jjcciaily if the hyoid bone is Involved, 
•^*- «L»i!iat he sj»lit (Sallas and Esinarch) ; the healthy muHcleB on its npfier surface 
••if^ then divided after the vesi^ls (e8i>ecially the veins) have been ligatured, and 
5**** deep cancerous intiltration of the tongue ia reached, and can be attacked from 
^** front and behind. The lingual nerve, which is eitjiosed on the lateral attiject 
^' t-lie tongue, must he divided if it is seen to enter the growth ; if not, it must he 
*'|^'^^^«Ll ; the vesaels are to be treated nimilaHy. The nm-seles and other tissues are 
twet^ grasped with artery foreeiw and divided, ao that the back part of the tongue 
*^H be pulled into the wound, and the organ divided transversely in front of the 
**i»e;^3e with the therm rt-cautery. In this way we recently removed an extensive 
[^^''■citioma which involved the whole of the ba^e of the tongue, and had infiltrated 
fu** "fi'^* ^'^^^ **^ ^^^ ]>harynx and epiglottis. The bleeding was not severe, and 
***5 ^'ariouj* structures could Lie well seen as they were divided. 

The oblitjue position of the fjotiy with the head dejtendent must be maintained 

*f*^t" a'* well as during the operation, and the wound must lie left open and jmcked 

^J^t-li leroform and sterile gauze. The [latieiit referred to al>ove was allowed up the 

'^^y after the operation, and mtide au uninterrupted and excellent recovery. Dnring 

^Q»j? night he resuintid tlie sloping jiosition, 

53. In Tonsillotomy an injury to the internal carotid artery is, according to 
''"ickiTkandl, not easily [irdduccii, as tlie artery is sepiirated from the pharyngeal 
wal\ by the styio-glusaus and stylo^pharyngeua muscles. The tonsillar artery, on the 
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other hand, which usually sjjrings from the ascending ]jalatine, may bleed severely, 
becauHB it is suiherent to the lower wall of the capsule of the tonsil and cannot retract, 
In such a case it may be necessary to ligature the external carotid. 

64. Excision of TumonrB of the Tonsils. We have lately had occasion to oiieraU 
on two cases of carcinoma of the tonsil ; both made an uneventful recovery, and w« 
regard the operative procedure employed as having largely influenced the result. 

It api^ears to us important that the secondary glandular growth should not b( 
removed at the same time. One of the patients had a hard swelling, irregular in out 
line, scarcely movable, and as large as two fists, situated on the left side of the neck 
this was completely excised right down to the vertebral column by an angular incisioi 
with excision of the sterno-mastoid, the common jugular vein along with all the nerves, 
with the exception of the vagus, the phrenic, and the brachial plexus. The carotid 
WIS jjreserved. 

The wound healed by first intention, and fourteen days afterwards the primary 
sarcoma of the tonsil was excised from the mouth by splitting the cheek transversely. 
If the tongue be dragged out by means of a suture passed through it, the tumoui 
can bo cut out with the thermo-cautery without any great bleeding, cocaine being 
iigo<^tcd into the tissues round the growth. 

In ■ the other case the access obtained by dividing the cheek transversely was 
not suflicicnt as the tumour had spreail so far ; we therefore divided the jaw in 
the middle line, in order to be able to forcibly separate the two halves of the 
lower jaw. The tongue was then dragged outwards and downwards between them. 
In this way excellent access to the pharynx is got, and we can warmly recommend 
this preliminary method of operation to exi>ose the pharynx and structure.s in the 
region of the isthmus. 

If the two halves of the lower jaw are subsequently accurately united, the patient 
can immediately open and close the mouth, and runs no risk of injur}- to the mechanisu 
nf deglutition, thus preventing pneumonia. 

In excising the tonsil it is important first of all to divide the mucous membnuu 
round the new growth, tliat is, of the soft {)alate, the roof of the mouth, and base ol 
the tongue. This rt\n l>e done with little luemorrhage by using the thermo-cautery 
It will be seen then how i>omparativoly easily, after separating the mucous membrane 
one can jviss the finger Itcneath the tumour and detach it completely from the 
muscles. Even in tho case of a sarcoma (the size of a small apple), for which ar 
4.'>xternal incision had l>een recommended by another surgeon, we were able to remov« 
it suoavHsfully from the mouth. 

When the tumour htis Iven se]Hinited in this way as far as where it joins th( 
rauoiMis membnino of the jHvsterior wall of the pharynx, one is, as a rule, able to teai 
through the thin nnunnis membrane with the finger, and then to pull forward th« 
tumour sutHoiently to obtain a {Kxiiole containing the %-e3sels, which are ligaturec 
prior to divijtion. 



G. THE SUPERIOR LATERAL TRIANGLE OF THE NECK' 

Nonnal Tn*^^*^**^ Aocttrviing to our principle of arranging skin incisions alonj 
the n.>ttuntl oleAvage linos of tho skin, we find that the be*t incision for exposing thi 
orgttns in tho fivssii Wlv»w and Iwhind the jaw is that which we have already given fo 
rtv)(H*tion of tho lower jaw. It runs from the anterior part of the A\>e\ of the mastoii 
pr^xvsit to tho middle of tho hroid Utno. ^iskssing a fini^er-bneadth below and behin< 
tho angle of I ho jaw. whore it orvks*>s the anterior lx)rder of the stemo-mastov 

' For pmotvAl w*s>.i«s ** ivpirvl :: «s Kn:r.d«vl liy ;!:* iow*r V»i Jer of the ;*w abore, by the middl 
litt* »« f*r »K>wn *.* »Iw« upjVT K»ivUt ot' tb* thyrvtul oArtiljuw :E*.*ra.VilT. xuA by :b« anterior edge of th 
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mustrk. ThJH incision ihwhes^m-'h the great ach'autagc of falling along the boundary line, 
af wliicli die inusoles, ruiniing from alx)ve downwards, viz. the dij^.stric, stylo-Ljoid, 
,^*iio-hyoid, mylobyoid. and Lyo-glossus, and those rnnning from Iwlow upwards, 
vtst, sttemo'hyoid, tbyro-hyoid, and omo-hyoid, meet or terminate. The muiioles 
ivljitrli frosa this boundary line art* either unimportant, like tbe pktysnja, or lie to 
ou<? *ide or [Kisteriorly, like the stt-rno-niastoid and the tuuaclea of the vertebml 

3kff)reover, by thijs incision it is possible to avoid the important nerves, iuasmuch 
as "the main trunks lie above or posteriorly, and can lie drawn aside, whilst their 
bi-a.in<:-he3 ramify upwards and downwards? from thu line of incision. Thus the vagiis, 
t>i«i sympathetic, tliL' spiiial accessory, and i\\(i descendens noni He [losteriorly along 
i»rit-l» the stern o-BiaHtoid nms'.-le; tbe loweat branch of the facial, the hypoglossal, the 
ijja^tjial. and the glossopharyngeal lie above; the su(>erior laryngeal branch of the 
:u.a is drawn ilownward?;. 
In tiiB third place, the incision gives tuxiess to the bifurcation of the common 
Cia.x~«><tid artery and to the origin of the branches of tht^ external carotid. The conuiion 
fct.id bifurcates at the level of the npiter border of the thyroid cartilage, ainl above 
follow, in close onler, the origins of the branches of the external carotid. At the 
tT»e level the facial and anterior temporo-maxillary veins join to form the common 
fi&<rza.l vein, which ojiens into the internal jugular. From this normal incision, there- 
tore, we can expose and ligature not only the trunkis of the great vesjsela of the neck, 
\>xxt. a.l$io the greater nunjber of their liranches. 

We have, therefore, designated this inctf^ton the normaf incmimt fur the. superiiif 
triUMrt-i/le (tf the rtwX-, and all other im-jjiions for thisj triangle, whether longer or shorter, 

r«^ tuade along the .mme line. 
_ C^uervain has recently iliscussed the incisions which we regard as normal incisions 
ter t-fie neck, and suggej^ted that they could be stilt farther improved by carrying the 
infT-itsioM through the muscles so aa to form a flap, which would thoroughly expose 
tlie deep strtictures {e.'j. in excising large or nmltiple tiunours). We have satialied 
«>ii»-s4€ilves of tbe advantage which Quervain ascribes to this additional procedure, and 
*'*i reproduce one of his ilJustration**, which represents the admirable incision 
retroixiniended by Kiittner for exposing not only tlie anterior triangle but all the 
structures lying underneath the aterno-ma.stoid. The stemo-mastoid is divided high 
U-l* ^a.bove the point of entrance of the spinal accessory) by the same incision as the 
skin, and is turned down with the akin Ha]*, It ia evident that a much better view 
li* oljtained by this muiMniloninitJineous flap. 

The mu.-*cle is subsequently united with saturea, and an its nerve has been preaerved 
it«. action 13 not interfered with. Quervain'a musculo-cutaneotu! flap for exjioaing the 
poattfrior triangle is .-ihown in Fig. 69, 

S5. ExtoroAl and Zatemal Carotid Art«ries (Fig. 48). Wlien ligature of the 
ext<!rual carotid is yuftieient for the arrest t.if haemorrhage, the common carotid must 
titiVer I>e ligatunnl instead, an it is dangerom*, giving rise, according to Pib and 
'^Hed hinder, to brain di-sturbaiices in 19 to 'i2 per cent, and to a fatal termination in 
'■^ to 18 [ter cent. Recently Lipps baa demonstrated the same fact from an analysis 
"' 1 30 cases of ligature of the common carotid. Ligature of the external carotid ia 
not only indicattd in hajuiorrhage and when malignant tumours are adherent to it, 
'>ut also a.s a prophylactic measure in extensive operations upon the jawa, the nose, 
ana the face. 

All ha*marrhages in the region of the head, with the exception of intracranial and 
"** ■'^Mirbital oncsi, can be stopjied Isy ligaturing the cxtermd carotid artery and also 
■** a.rterie9 from the veftscla of the dura mater, 

The point of our normal incSaion where the artery is felt to pulsate and where it 

"* ligatured is at the anterior border of the .itenio-mafitoid muscle. The edge of thia 

triust'lc is much more vertical than is ujiually represented, being drawn forwards 

UtWfir^H the angle of the jaw by the cervical fascia. The artery is ligatured opixwit^e a 

?^ui which lies a Jinger-breadth vertically below the angle of the jaw ; to expoae the 
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■veaael, therefore, we employ that part of our nonxial incwion which courses over tliLs-j 
region. The incLsion divitlea the akin and tbe platysma ; the fibrea of the latter pass- 
upwards and forwards over the margin of the jaw, forming occasionally a welKrlevelojie*i 
muaculiir layer. At tbe poaterior pari of the wound is the external jugular vein, and 
behind it the great auricular nerve, hoth ascending verticaiUy upon the wteruo-mAstoid. 
They are not divided, but are drawn backwards. On dividing the cervical fascia the j 
anterior border of tbe »tenio-niJi^tDid is exposed, and the facial vein is seen passing 
downwards over the digastric muscle to join the jugular ; nfter drawing downwards 
the former vein, and ligaturing some of its branches, the external and internal cwrottd 
arteries cotne into view, the latter lying jK>steriorly. The internal <-'ariiti(l gives off no 
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Fta, 47.— Kuttner's muscU* t1>)i for vx^^mn of Ui» J**i» structurM tu the npper iwii 
of tlir utttrior trinifik, 

bntiu'lii^ts whilst \\w exteriml carotiil is identified by giving off the superior thyroid 
eUw»' In itj* origin. Tht> hyftaohitnat nrrv* winds across tbe external carotjd from 
Whind furwiird-s ivppi.vf.ito the origin of the facial artery, whilst bending downwards aud 
Imcliwurds iwcr tlu* ncrw is the small stemn- mastnid arterjv Ligature of the external 
nirtvtid i$ not an cum- o|H.'mtiivn, Itecau^ the only gitide;; are soft parts (especially the 
8*pnH>m«»loid niuscle'l. nliicli may vary with oneh o|ieration. The deacendens noni 
nerve, which supplTc* \\w dcpn'ssura of tJw krynx, must l* avoided. It is still more 
uaportamt. bmvvvor. tn nxtid the xu/mrim' bttynptni mm*e, which pe«9ps tnuisTeraelj 
ItirmrdH Unbind the artery and tlie t)ijr»>hvi>td muscle. 
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The majority of the branches of the exterriAl carotid, viz. the tupenor, ihyroidt 
tinffitat, /a*'i{tt, and occipital arteries, may l)e ligatured at their origin from the same 
Locision. The course of these four iiiiportant bmnclies ia Bufficiently fliaractemed by 
their direction, namely, downwards, forwards, upwards, and backwards resjiectively ; 
ftod for |>ractical (mrposefl they may be regartled an sp>ringiiig from that part of the 
carotid which ia crossed by the hypoglossal nerve. When thoHe arteries are to be 
Ijg&tored more peripherally, aituatiouii are choaen which are more readily accessible 
and less dangerouf. 
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Tm, 48. — LJgftturie of the extenul carolid with the ortf^Qjt of the Imgunl, fnckl. 
Attd occipital arteries. Ligatnr^ of We Hubclaviim arierj^. 

56. Superior Thyroid Artery (Fig. 48). The siiiH-rior thyroid artery ia Hgulur^ 
the a[>ex of the lateral lobe of the thyroid gland. The incision conrespotids to 
that jmrt of our normal incision whieli extends froni the ant<.'rior b<.)rder of the stemO' 
mastoid mu.<*cle to the Ixxiy of the hyoid bone, the lower edge of the wound being 
well drawn down. In cases in which the gland does not reach so high up^ it {n better 
to make the incision 3 cm, {\\ in.) lower down, bo as to correspond to the upi^er 
border of the thyroid cartilage. The anterior branch of the artei7, in enlargement of 
the thyroid gland {the only caae where the ligature in que.^tion Is neceaaary), ia always 

8« 



to be felt desctntliiig upon the anterior and inner aspect of the ut'|»ef horn ttf the 
gland cinse to the larynx. By following this bmnch upwards over the ajici af the 
upi»er horn, the trunk of the artery will be found with certainty. 

57- Liitgual Artery {Kig. 49). Ligature of the lingual artery is inip«jrtiint 
because it auppliL^s ;i dLcply-Hitiiated organ, the direct arrcBtof hitmorrbagp from which 
is not always easy. It is often desirable, ibcR'fore, to jierfonn a prophylactic ligature. 
The artery has a very definite course, inasmuch aa it is directed towtii-ds the hyoid 
bone, and is placed close to the jMiaterior extremity of its greater coniu. Jt is moat 
conveniently ligatured at this situation, because in most jieople the extremity of tht 
greater comu of the hyoiil bone can Ixi felt through the skin, and therefore serves a> 
a very distinct guide for the incision, which is made in the direetiuu uf our normal 
incision from the etlge of the stenio-ma«toiil ronscie along the greater cornu of the 
hyoid iKirie as far as it^«« body. The incision extends through skin, platy&ma, and 
fascia, just as if one wished merely to expose the greater comu of thti hyoid bone. 
The fat;ial vein ofteu pas-wa vertically downwards^ or downwards ajid kickwards acrost- 
tbe field of operation. The lower IxirdeC of the Hubmaxillary gland appears beneath 
the upper edge of the wound, Iwlow which the i>o3terior belly of the digaatrif and 
the stylo-hyoid muscles descend towards the l>r«iy of the hyoid bone. 

It is well to press forwards the hyoid bone from the op|K)8ite side of the neck. 
After exjiosing the greater eorjiu in this way, it is seized with a hook and the bone i* 
drawn forward.^. This has the great advantage of rendering the entire field of operation 
more Buperiicial. At the thickened posterior extremity of the cornu of the hyoid bone 
the tibres of the hyo-glossuis muscle ascend vertically ia a characteriistic manner. The 
hypoglo.ssal nerve pasaea from behind forwards upon the outer surface of thi.s niu.3cle, 
and behind the extremity of the hyoid bone it windy round the external carotid artery. 
One must now be very careful to cut through neither more nor less than the ran^-utar 
tibres of the hyo-glossus close above the duWike extremity of the greater cornu of the 
hyoid bone, immediately above which the artery lie.s. We consider thiM to be the most 
reliable method of ligature. 

As a aecoiid method for ligaturing the lingual arterj', the incision above the 
digastric mu-HclG haa been recomnietided. ThiM in described by Winiwarter a* due to 
Hrogofl-Hueter, while Koaer Ulalgnigne and ISeclard incised wndertieatb the digastric. 
The incision is aade i>arallei to the greater cornu of the h^oid bone through akin, 
platysnia, and faseia, and the lower border of the snbnmxillary gland is drawn 
upwards along with the facial vein. The artery lies in the angle formed by the 
upper border of the digastric (together with the stylo-hyoid muscle) and the posterior 
border of the niylo-hyoid under the ascending fibres of the hyo-gloesua, Uiwn 
the outer surface of this latter muscle is the hypoglossal nerve, and often the 
lingua] vein. 

58. Ligature of the Internal Cajotid. In intracmuial luemorrhages (with the 
exception uf those due to the middle meningeal artery), Hgatiire of the internal 
carotid (Fig. 48) is preferable to that of the conimon carotid, as the collateifd tnipply 
through the angular termination of the facial and the ophthalmic arteries is retained. 
The operation is the same as that for ligature of the external carotid, except that 
haterveuing tx-tween the two ves»els are the fltylo-glo».su.s and stylo-pharyngeus muwtes, 
alottg with the dee]i fa.-«cia and the stylo-maxiUary ligament. 

In pharyngeal oj>erationn, in which sudden j>i*ofusc hannorrhages may occur, 
occasionally alsn jn tonKillotoniiea, it in important to be clear as to whether the 
bleeding arises from the internal carotid, or from the brctnches of the external carotid 
(pharyngeal and tonsillar arteries). Ah regards tonsillotomy, although the internal 
carotid can bt* felt )>til«itiiig l>ehi]iil the tort.Hil, injury of the artery is not usually to 
be fetircd, bec^mw opjiosite the toEHil the artery is separated from the pharyngeal wall 
by the stylo- ghiHsu-s and stylo-pharyngeuK nuiscles. On the other hand, an Injury to 
the pharyngeal and ascending i*aktine arteries and to their tonsiillar branches is 
jxMsible (Zuckekkandl). 

59. Exposure of the Hypoglossal Nerve (Fig. 49) falls to be considered along 




with that of the external camtifl artery round which it winds, and in the ttnterior part 
of its course with tliat of the lingual artery. The nerre, however, lies upon the outer 
surface of the hyo-glosHua muscle, the iirtery uj>on its inner surface. 

60. The Lingual Nerve may be exposed by turning aside the aubniaxillary gland 
and by nicking the juisterior fibres of the mylo-hyoid at the outer surface of the hyo- 
glossus muacle and towards the mucous membrane of the floor of the mouth. The 
nerve, however, is very deeply [*laced. 

61. Superior Laryneeal Nerve (Fig. 48). This branch of the vagug, which 
in gs^entiilly the sensory neire for the larynx, is exposed by drawing downward the 
lower edge of the hyoid ]x>rtion of our normal incision. At the point of origin of the 
facial artery it imsses deeply behind the external carotid, then forwards parallel to the 
gi-eater cornu of the hyoid bone acroas the middle constrictor of the [iharytisi, and ufKin 
the outer surface of the thyro-hyoid nrjenibrane, and disappears under the posterior 
border of the thyro-hyoid niustJe. It is of very great imjiortance to bear in mind the 
course of this nerve, as its injury catiaes insensibility of t!ie larynx, in consequence of 
which, in operations ujmn the larynx and the mouth, the imticiit is sjtecially liable to 
die of sejitic luicumonja {SMtirk piiettmomi?}. 

62. Ligature of the Internal Jugnlar Vein (Figa. 48 and 49). The method of 
performing thia operation should be eonsidored along with that of ligiiture of the 
internal carotid. The vein lies on the outer nidci of the internal carotid. Ligature 
of this vein is, af>art from hiemorrbages, esiieeially important in infective thrombowii* 
connected with its tributaries. When, for example, otitis media and mastoidea invade 
the bonea thrombosis may occur in the lateral f^inua ; by disintegration of the thrombus 
embolic, py^imia occurs. The internal jugular vein in ligatured with the object of 
preventing this. 

63. The Spinal- Accessory Nerve (Fig. 48) passes downwards and Imckwards 
in frout of th« internal jngulur vein, beneath the upper third of the stemo-cleido- 
mastoid muscle. It gives bmnchi-H to the steruo-cleido-mastoid and traiJeztns timacles. 
In spasmodic conditions whii-k ur*? limited to thene two nmi*cles, the stretching or 
tearing out of the nervu give?) good results. The ner^'e ia to be tivoided, however, in 
o|jerationa in the neighbourhuod of the upjier end of the stemo-niastoid, cspeciall}* in 
exciaing the lymphatic glands in this region. To exjiose the nen'e we employ the 
mastoid portion of our normal incision, vi2, from the ajjcx of the ma>ftoid proceas to 
below the angle of the jaw. The external jugular vein and the great auricular nerve 
having Iwen freed, the stemo-niastnid muscle is drawn forcibly backwai'ds. The npiosil- 
ac^'essory nerve has a delinite course downwards and Ixickwards under the slerurf- 
mastoid in front of the prominent transverse process of the atlas. It lies close to 
the under surface of the mu-icle. The occipital artery passes backwards over the 
nerve. The lowest branch of the facial nerve to the muscles of the chin may come 
into view at the upper edge of the wound, and ia to be avoided. Higher up, the 
nerve ia covered by the posterior belly of the digastric muscle. Anteriorly it in 
accompanied by the artery to the sterno-cleido-maatoid muscle from the external 
carotid. 

It ia easier to expose the nerve lower down, i.e. at the posterior border of the 
steruo-inftstoid. Fig. 50 shows the transverse incision made through skin and 
platysina, rather below the middle of the sterno-mastoid. The external jugular vein, 
which descends across it, ia drawn forward and the superficial cervical nerve, which 
crosses the sterno-mastoid muscle, is ntit interfered with. After dividing the fa-scia, 
the nerve is seen pns.sing obUquely backwards from the posterior border of the stemo- 
ma.'itoid to l>eneath the anterior lj<:irder of the trapezius. 

64. The SmaU Occipital, Qreat Auricular, and Superficial Cervical Nerves. 
Thesje three divisions of the third ctTvical nerve am lie exposed at the iKisJltniur border 
of the sternO'Umatoid by an oblique incision above the middle of the sterno-mastoid ; 
the edges of the wound are well retracted, and the trunk of the third cervictil nerve 
can be followed up, if it be the seat of neuralgia. 

For occipital neuralgia Krause has suggested an incision, beginning in the middle 
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j^irevented entering the larynx by hjaving the patient in the correct oblique position. 
^ousell too has lately dfjirecated preliminary tracbeotomy. A general anttsthetlc 
«:^n be diapenseil with, iLiuI instead ^ 1 jter cent tsolution of cocaine can be injected 
rf'or tbe akin incision, and 5 to 10 per cent solution CAn be repeatedly painted 011 the 
miiucous membritne. 

The incision, 4 inches loiig^ i^ made along the liyoid bone trum the greater horn un 
^^ne aide t*j that on the other, dividing the skin nnd niuHcnlfir fibrer* of the platysma. 
^Tbe hyoid bone is then exposed and the anastojuo^is of veins crossing it are ligatured. 
ITLti hyoid artery and vein lie on the bone itud iire retracted to the upper side of the 
-^ipound. The tnuacles inserted into the lower Iwrder of the hyoid bone, vist, the 
.^3temo-hyoids, omohyoids, and the thyro-hyoids, are divided at their insertions, ft 
-ms im[>ortant, if ]H:>ssible, ta retsiin some of the fibres of these muscles, but this can 
•«3Qly be done in tircumscriWl tumours. 

The thyro-hyoid membrane is now exposed. The central part api»ears as a broad, 
-^eiise ligament, but the liitcriil parts are thinner. The central portion, which encloses 
:^9X and often a bursa, is tninwversely diWded along the bone. The nmeous 
:Kuenibrane is similarly divided, giving rise to some spouting from .small vessels^. We 
mA<* not con.sider it advisable to divide it at a dijstance from tbe hyoid, on account 
•^jf the superior laryngeal nerve, which enters tbe laryn.T£ fiy piercing tlic lateral 
3||.iart of the thyro-hyoid membmne. If the twigs of the nerve are cut, the tai-ynx 
"fcecome* inaenaitive, and allows of the entrance (A food, mucus, ami wound secretions 
:s-nto the larynx. As the^^e foreign Litidies own not l>e retlexly cougbed up, aapiration- 
^jneumouia is develo]»ed, 

Tbe epiglottis can now be Beized with a hook at its uptiicr border and drawiu 
^orwardK. This gives an excellent view of tbe entrance of the larynx, especially tbe 
'KieighlMJurhood of the arytenoid cjirtilages, which is mo often the seat of disease (tulier- 
«julosi.s and cancer), and also of the lowest part of the pbaryni and the root of the 
"Songue. If the ejiiglottis muat Vie renioved, it is seized with a hook at its lowest 
;(Kpint (which can be easily felt above the dip in the thyroid cartilage) and drugged 
«:)Ut wards. After the mucous memlirane ha.H Ijcen divided it can be easily pulled out 
aaod cut away. As in laryngotoniy, the re Hex irritation of the mucous membrane 
:*uust be quieted by frequent a|i[>lication.H of a 5 j«r cent cocaine solution, so as to 
^iiafile tbe oi»eration to be continued in comfort. 

The new growth should be thoroughly removed with tbe thermo-cautery, the jiarts 

TLieing clearly exjiosed tcr view. Tbe cautery arreatw all oozing and given a better chance 

«3( a radical cure. A.s regards after treatment, it i.s well under certain circumstances 

"fco perform tracheotomy to aviiid the danger from iiedema gluttidis, which often 

^develops in an extremely insidious way, and may ca.use danger from asphyxia. The 

^iiain wound is dressed with iodoform gauze and collodion. We used formerly to 

i^tuff the wound, but we have now abandoned tJie practice. As we always cut round 

«icw growths with the fine blade of a thermo-cautery and careful ly sltip alt bleeding, 

"^^e have found it sutficient to iiisi.st that the j^iatient must lie vriih the head low 

'^■henever he is recumbent ; but he whould be allowed to sit uji very early, to allow of 

«asy expectoration of the secretions of tbe wound. 

We avoid, wherever il is jiOKsible, performing secondary tracheotomy, It is only 
I "^hen the senBitiveness of the hirynx has tieen destroyed by injury to the aujierior 
I laryngeal nerve that oDe cannot trust to the eough reflex to prevent secretion from 
I lowing down. 

I 66, Median Pharjnigotomy. Owingtotheextremefrcqueucy of tumours, esjiecially 

^^. carcinoma, in the region of the entrance of the larynx, f>. atfectiiig one of the 
^H arytenoid cartilages and the aryepiglottidean folds, and infiltrating the lateral wall of 
^^ the phairyn.x and the sinu.H [ryriformis, it is advisjible to give a definite description 
of the metliod of expoaiitg the lowest jmrt of the [iharynx with the least destruction 
of tbe |iarta, 

Juat a» we have lately, on principle, employed a median incision for the tongue 
*nd upper part of tlie pharynx, we have similarly restricled the use of lateral 
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pharyngotomy in favour of niedian |iharyn^f()toiiiy, f*rr cases of (aitrinonm jiiicli as 
those for which wc have frequently Liuun calletl upon to oj^Mirate, and tliG results have 
been thoroughly gratifying aa regards its precision ami the niininmni damage tlono to 
the surrounding strni'tures. 

The incision i^ niiidt;, aw in subhyoid pharyngotomy, along the lower border of the 
hyoid, but extending farther outwards on the diseased side, and only about \\ inch 
Hcroaa the niiddte lint- on the healthy side. From thifi another incision is earned 
down to the thyroid finri cricoid L^rtilages in tb(? itiiddte line a^ fnr as the istbmua 
of the tbyrtnil, tare Iteing taken to uvoiil the vertic*! veins; the tranBvcrse veins are 
ligatured as in median kryngotpmy. 

On the diseased side tlie stemo-hyoid, thyro-byoid, and Dtno-hyoid ure divided 
jmrallel to the hyoid, and the subjacent thj-ro-hyoid menibraoe is cut across as 
descfibeJ in suhhyoid |iharyiigotomy ; the tip of the epiglottis is then wized with a 
fiinail Kharp hook and draggt^t forwardn and towards the healthy mde. 

The extent of the new growth anteriorly is now dcliiied, and the e|iiglottis ia 
divided \ em. in front of the diaeaHe along its lateral Imrder down to its l^aae. By 
this rueiins a better view is obtained, and one is able to deeide how much of the 
cartiiaginou.-^ plate of the tliyroid will have to be excised. The thyroid eartilage is 
then Hplit in the iniildle line and the muscles attached to tlie wing of the thyroid 
i-artilage are scpamtedj along with the jierichondriura, from the diseased aitle. With 
a sharp huok the wing of tlie thyroid on the diseased side can lie sufficiently drawn 
^jiitwards and doMiiuarJs Ui enalile the tumour to Iw detached from below and then 
from iiehind, and tbf niucouw nuuiibrane to l»e divided in healthy tissue in the region 
of the arytenoid curtilage (it is often necessary to divide it between the aiytanoide). 
'I'he new growth in now grasjied by the fingers, and the limits of the hardness 
cxaniitied with sullicioiit uxaetness to decide where the soft jiarts (the niu.4cular 
attftchiuents of the ]diarynx) are to be divided from the outside. The limits of thp 
' mucoUH nietnlirane towanlH the pharynx are clearly exposed, and the removal of half 
or no of the larynx a!ong with ]iart of the pharynx can Ik? carried out, the bleeding 
Wing easily eoiilrulled and the disoa-setl tissues eoiiipletely removed. 

In this operation, just !i« in sini[>le subhyoid pharyngotorny, we dispense with a 
[ireliminary tracheotomy by ojierating with the patient in the sloping ixtsition, and 
W4-' use coeatiie in preference to chloroform. 

As will 1m> gathered from the description, we get at the lateml and itosterior walla 
of the plmryriA* by adding to the incision |varallel to the hyoid the niedian incision 
witii .iiplitting of the thyroid cartilage. This allows one-half of the larjns to be 
(jowcrfully ]»ulled downwards and forward:*. Itemoval of tho base of the tongue by 
means uf niedian pharyngotKnjy has already been described in connection with 
e.\cisioti of the tongue : the incision extends from the chin to the thj'roid cartilage ; 
the hyoid is dividetl and the muscles attached to it are sej«arated in the middle 
line, and thiiN a clear view of the root of the tongiie is obtained. 

We rcjioat that lateral pharyjigotomy, like lateral incisions to reach the tongue, 
should lie employed only in those eases where adheaiona with tile external tissues have 
already occnnod — that is to say, if one still ile.iires to operate on such cases. The 
disease in the external jwrts frequently results from swelling, softening, and ioflain- 
mation of glands which lieeome adhci-ent to the pharynx and to the Moft tissucM 
covering it. 

67, Lateral PharyiigotoHiF. The nortual incision for the anterior triangle is used 
iu all operations in which we have not only to exfiose the lateral asjiect of the 
pharynx, the tonsils, s«id the litise of the tongiie from without, but in which the soft 
tissues lying over them, and even the Imnesj have to be removed. 

If the incision be employed iu its full length, the lateral ai<pcct of the longne as far 
tut the epiglottis and the lateral wall of the j^barynx, together with the whole of the 
retro-pharyageal ajmce, may Iw exposed. As the i*08teriior part of the incision munt, 
in some aia6% be taken full advantage of, the great auricular nerve and the external 
jugular vein mnat occasionally be divided, 
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After dividing the skin, platyaiiia, and fa^ia, the submaxillary region is cipoaed. 
The facial vain whu-h lies u]>oii the outer surface of the |KiHt*rior Iwlly of the 
ilijiastric, ami tht- factiil (irtory \vhi(.-h lies litnifath tht- sulmtaxillary glKUtl, tO|ji?tlior 
with tht.' gland itself, must be deiilt with Ixifore the floor of the mouth and the wall 
Jij tin* pharynx civn l>e reached. Tho veuaels aru divided Ijetween two ligtttnres, 
while the |j;land 18 drawn out and thrown upwards, or extiqjattsd. It may be nece.sf»ary 
al»» U> ligature, close to their origins, the lingual, aHCending |ihuryngeal, and lUAcetidiug 
liaktine arteries*, or to tie the external carotid. In this way it is [wjHHJble to draw 
hrtf'k wards the great vessels of the neck, together with the vii^m.'* and s^iinal-acccssory, 
while the arch of the hypug|ii!i.-*al nerve Li drawn uiiwards. It iw easier to ligature the 
e.xterttal carotid, but ligature <d a large vessel in the region of a neces-Harily .septic 
wcniuil is always attended by the danger of severe secondary haauorrliage. 

The rtujierior laryngeal nerve and the suiwrior thyroid artery remain beneath the 
lower edge of the wound. Those muscles which He anteriorly and can he avoided inu-st, 
in the interest of the swallowing niechauisni. be preserved by working upwards along 
the inner surface of the jaw ami ahtrig the internal pterygoid towards the nmcous 
mcmbnine. If, on account of adheisioti or insuflioient acces-s, the niniiclea iiinst he 
<livided, then this Ls to l»e done in such a way that the innervation of the [wirtiona 
of the inasclos which are spared is not interfered with. The posterior beJly of the 
digastric and the stylo-byoid are divided a^* near as jtossible to the hyoid bone, 
because their nerve.'* of supply (from the facial) enter ]:>osteriorly ; and for the same 
reason the stylo-gloHSUH is divided near the tongue, the lingual and glosso-pharyngeal 
nerves whicli lie on it Vtnng avoided. The Htylo-jjharj'ngeus is divided in the regiou 
•if its pharyngeal insertiou, and the hyit-glosssua and mylo-hyoid mti^eles, as far a.^ 
inay I* necessary, at their insertionw into the hyoid bone. The pharyngeal wall 
iH now exjjosed, the suiterior constrictor above, the inferior constrictor below. 
When the lingual and gloKso-pharyngeid nerves are involved they must, of course, be 
■dtvidtHl. 

y/i-r upiiff jairi of fhf phfirtfiij; however, is only thoroughly cxpostMi to -view by 
the untnyJaiit,',: reBerttnn i>t' thf luitYrJau* which we have alrea<ly mentioned (|)agc 105), 
<*T, exprcrtsed mbre eiactly, by the oblique division of the jaw (from behind internally 
and above, oblitptely forwarda^, outwarda, and downwards) at the anterior Ixirder 
of the niasKeter, the aMcemling pwnu« Ijeing then lirawn forcibly upwards and the 
Lorizontal portion torwardw, 

\\\- would warn our readers siweially against atteini»ting to oi>erate from the 
nioutli in (hose common canea of carcinoma Hituatod ut and behind the i.athmuH of the 
lAuee.% and spreading on to the epiglottis, ant! involving the soft palate and lateral 
wall of the pharynx, Ixjcmise, in cutting wide of the diaeaaed tissiieij, one cannot avoid 
doing: ii serious injury to adjacent jjarts and dividing large urteries, If the carotid in 
wounded in adherent indurated tis-Hue, there is a great risk of not Iwing able to arrest 
the h;emorrhage (piickly enough, whereaa fmm oiitwide one can control the large 
vewwls with rnucli givatcr certainty. 

If the new growtli involving the tongue and pharynx lias extended to the fold 
U'tween the uji]ier and lower jaw and to the bone it«elf, it in Iteat, after dividing 
the lower jiiw aw abftve dc-it'ribed and scjiarating the capsule of (he joint and the 
»-xlcriial [itfTVgoid, to di,sartieulate and remove the jLscending ruiinis, after detaching 
the healthy nui.Hclef* iiieliuliiig the iiiaHsetcr. In this way suliseqnent closure of the 
jaws Ih most curtuinty iivoideil, The inferior dental nerve and artery are divided 
and the lutter ligatured, as already descril«d in re.-^crfion of the hiwer jaw. 

If [lie Ifjiter /fti't of' fhr pkttrtfttx behind the larynx ia to l)e exposed, the nmsclew 
of the tongue aiut pharynx along with their nerves, a>* well as the branches of the 
«xt«'rnal carotiij artery, are all left uiullsturljod. The pharynx is opened below the 
.superior laryngejil nerve, l>etween it and tlie sii(wrior thyroid artery (which may have 
to lie divided), the inei.sion n?iirhing from the larynx upwar<ls as far as the origin of 
the dc-Hcendensi noni from the hyqMjgloy.sa.1 at the anterior aqiect of the carotid- In 
order tf» expose the lowe.^t part of the pharynx it i.s necessary to add to the normal 



incision (which is then eorrespondingly ahortened posteriorly) a longitudinal incision^. ; 
extending tlownwards along the anterior Iwrdiif of tte «terno-mast<jid iiiuscle. Wheat 
the lymphatic glantls arij aluo extfciiBively diaejiaed, it is better to [terform the oporatioi*_ 
at two sittings — that is to say, iirst to exciije the glands down to the jtharynx, and it-- 
may be also to the u^-so]thagiis, and then to jiostpoue opening the [iliarynx for s* ievr 
ilBLya until the wound has granulated, tn order that the freah wound tuay not become 
infected with pharyngeal contenta. 
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In paaaing deeply between the organs in the neck and the sterno-raaistoid muscle, 
transverse incisions corresponding to the direction of clea^'age of the t^kln are not 
always sufficient. It is often neeessary to make a longitudinal incisiion, either nianially, 
or lateraily along the sterno-maatoid. 

68. Common Carotid Artery (Fig. 52). The foninion carotid artery ]»aiises 
vertically upwunia in the shortest tiirection fronj the chest to the head. The incision 
to expose it ruus trans v*TKely in the line of cleavage of the skin, at the level of the 
cricoid cartilage ; the middle of the incision is at the anterior border of the iiterno- 
mastoid, the direction of which correspondii to a line passing from the angle of the 
jaw to the aterno-ctavicular articulation. The artery may be felt in its entire extent 
alongside of the trachea and oesophagus, and may l>e securely compre.ised against the 
vertebral colunm, preferably at the level of the cricoid, opposite which niay Ite felt 
the projecting transverse process of the sixth cervical vertebra, the so-called carotid 
tuljercle. The level of the cricoid cartilage is the seat of election for ligaturing the 
artery. 

The tskiii anil platyama having been divided, the franii>eritf xuim-Jfeitd ctn'ieitf nei^t 
is seen pansing forwards over the sterno-maiatoid from its [>oaterior border. The nerve 
is avoided, and the fuscia Lh divided so aa clearly to expose the muscular filpii'* of th« 
sterno-mastoid, the anterior border of which is drawn outwards with a blunt hook, 
e.icposing beneath it the omo-hyoid rauiicle, which jmsses upwards and M>niewhat 
inwards. The artery is now sought for in the angle formed by the divergence of 
those two nmscles. It in still covered by a second fascia, which at the nanie time 
forms the -nheath of the vessel ; on opening the aheatli the arterj' ib expo."5efl. The 
deacendens noni nerve passes downwards niion the sheath and gives otf branches 
passing forwards to the muscles which ascend to the larynx. This nerve is carefully 
drawn inwardif. Great care must be taken that the vagus, which lies close to the 
jMisterior surface of the artery, ia not included in the ligature. It may here be 
remarked that this close apposition occasions ayniptoma of pressure ujKin the vagus 
(slowing of the j^mlae, dysjintiea, and syncope) when the artery has to be comjipesae*!. 
The internal jugular vein lies ujHin the anterc»-hiferal a-sitect of the artery i the 
synijiiithetic nerve is behind it. 

If the incision lie (irolonged somewhat Wckwards so as to expose the posterior 
border of the steiiiu-inastoid, the sipmal-acfe»xor^ nenv will be seen emerging from 
beneath it and the external jugular vein, and juissing downwards and somewhat 
backwards towards the trapezius nmscle. 

69. In the couditioii.s above mentioned it may Ihj necessary to remove a poTtion 
of the Vagus Werve (Fig. 52). Unilateral division of this nerve does not endanger 
life, and indeed may not give rise to any unfavourable symptoms is hatever. It is quite 
common to have to resect it on account of adhesjoiia with the sheath of the vessels. 

70. Lig&ttire of the Inferior Thyroid and Vertebral Arteries (Fig. 53), 
Ligature of these two large branches oi the suljclavian artery in performed by means 

' We rt-gnnl this triaut'le iw boamled nbove by this upjier tiordei- at the thyrniil cartilage, liitemany 
liy the miildle line of the neck, (voateriorly liy tlw aiit'tirior border of the Mltriio-iirahtoiil from tlie level 
of the upper border of the thyroid cartilage to the sternum. 
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of an obli<|iie incision which, begjiiuing aliove the suprasternal notch, arches obliquely 
ti|»wiirds unci ontwardis over the BternoHiiiatoid. Recently we huve often lierformetl 
ligature of tb<? inferior tht/roid arfer;/ (recomnieuded by Wtilfler for goitres geaerally) 
for \iiscnlar goitres (»frti»ia vitjtcti/fm}, A definite situation for exftosing it is where 
it turns inwards liebind tho common parotid towards the jiosterior surface of the 
thyroid glamL It lies here horizontally uiMiii the longu* colli tnusde covering the 
vertehrai column, and to the inner side of the common carotid. To expose the arterj-, 
cut down a* if nlxmt to exiKise the common carotid. The skin and platyama lieing 
divided, the auterior edge of the aterno-maatoid is ex|X)iaed and drawn well outWB.rdB, 
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Fto. 52. — ligaturft of the facui] utflry. Llgiture of the inforlor tbyroid an i !■ 1 d Knil wteries. 



The riubjikceiit omohyoid, which now appears, is drawn downwards and inwards, a3 
fkiso is the sternohyoid, which lies to it^i inner .side. The carotid artery, the internal 
jugular vein, and the vagus are all drawn outwards after freeing the inner aspect of 
the sheath. The dissection is now continued towards the vertebral column between 
the inner a.<i|ject of the carotid sheath imrl the border of the thyroid gland, covered 
by the at«rnc»-thyroid muscle. The [lul^tion of the vessel tan here be felt. The 
thyroid gland must be raised and drsiwn inwards. The artery is cLaracterised by 
being arched with the conveJtity U]tward.s, a course which is produced by the passage 
of the artery towards the middle line, to reach the place of attachment of the thyroid 
gland to the trachea, The recvLtr^nt fnfyiuffttl nervt passes upwards alongside the 
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trsichea, behinil tlie gUntl and the iiiferiur thyi'oid urtery, Tlie ascending cervical 
artery is givtn oft' at the (loiut wliere the inferior thyroid turns inwards behiiid the 
carotid. AH hiemorrhage must be carefully arrusted during the operation, in ordyr 
that a good view of the parts may be obtained, and the recurrent larj'ngeal nerve 
(which is the main motor nerve for the larynx) thereby [^irestrved from injury wherv 
it crosses behitid the artery. The nerve usually crosses liehind the bend of the artery 
and ascends upon the lotigus colli lauscle, from whence it eotitinues upwards iu 
the groove between the trachea and oesophagus to the lower border of tke cricoid 
cartilage. The eardiuc branches of the syuiiiathetic umst not be injureil, nor inJei-d 
the tnink uf the sympathetica, which often consinta of two parts embracing the 
artery. When the thyroid gland is enlarged the fascia tnust be freely di\"ideJ *o 
that the gland may be riiiaetl and dniwri towards the middle line with a large blunt 
hook-retractor; in doing this the infenur twce.HHury thyroid vein is divided between 
two ligatures. 

71. Vertebral Artery (Fig. 5:2). The operation for ligaturing the vertebral 
artery is similar to that for the inferior thyroid, but is more ditficult, iis the artery 
lie^ still deeper. It lies behind the prevertebral fascia, and is overlapjied by the 
outenno.st fibres of the longus colli. The so-CAlled mrothl tuftftrk at the traiiaierse 
process of the aixth cervioiil vertebrsi affords an excellent guide to the artery. The 
ijarae tubercle in also made use of in tying the common carotid, hence its name. It 
is of no great signiScance, however, in lij^atnring the carotid, hut is very important in 
tying the vertebral, becauiie the artei^ pasd,crt under it to enter the foramen in the 
corresponding traiisverBe process. It would, therefore, 1* more to the pur{«i.^e to 
speak of the pnvjection rus the tm-tchml tnf>eir/f. The artery passes towards the 
tinder surface of this tubercle. After drawing the sterno-mastoid outwards along 
with the large vessels, and the sterno-hyoid and sterno-thjToid hiwanls, the pre- 
vertebral faseia is divided above the arch of tlie inferior thyniid artery, when the 
vertebra] artery will be felt ascending vertically ujion and partly within the til>rej' of 
the longtis colli, and disappearing at the lower surface of the transverse procetw? of the 
aixth cervical vertebra. Externally He the Healenus anticus, aud ujion it the p/nt^nir 
tterw!, which de.scend» from the outer lx>rder of the mus^ele acros.-i its anterior surface 
to enter the ai[>iter aperture of the thorax. Below the arch of the inferior thyroid 
art^^ry the vertebral ascend.'* almost vertically along with the recurrent laryngeal 
nerve. 

72. CEsophagotomy and (Esophagectomy (Czerny's operation). The cesophagun 
in opened from the left atiterior triangle of the neck, because it projects to the left of 
the trachea. If it be desired to expose it on account of the presence of a tumour nr 
a foreign liody, the iuci.sion i.'^ the same as for ligature of the common carotid and 
interior thyroid arterie,"*, only longer, Laiigenbeck (acconling to whom Goui'sand in 
1738 first {>erformed the o[^»eration) employs Guattaui's inciaioti at the edge of the 
eterno-mastoid. 

We recommend a curved incision in the line of cleavage of the skin. Freijuently 
also an incision is made through the skin and platysma froni the middle of the inner 
h<)rder of the left sterno-raastoid vertically downwards to the clavicle. After di\iiling 
the fascia the sterno-mastoid iu drawn outwards, the depres.sora of the larynx inwards, 
and the omo-hyoid is divided. The thyroid fascia is now incised, the gland itself is 
drawn inwards, and the large cervical ve,Hsels along with the descendeus noni nerve 
are thuwu outwards. The rjii])sule of the thyroid is a part of the deep cervical fascia 
which is hrmly blended laterally with the sheath of the targe ve^^ela. This faacia 
must he divided before access can be got to the <.es(i]ihagus. UiJon the anterior 
surface of the vertebral i;olumn ia the longtis colli muscle, and crossing it trans\ ersely, 
behind the comraon carotid, ia the large inferior thyroid artery, wMch is to be divided 
between two ligatures. The red ceaophageal tul>e now ajtpears. Great care tnust 
be taken to avoid the recurrent Saryngeal nerve, which, if necessary, is lo be 
drawn downwards and inwards with a small hook. The nerve ascends along the 
groove between the trachea and the oesopbaguH, so that the latter must be opened 
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qjiite laterally, or towards its postcro-latem.1 asj>ect. It is difficult to o])t!n it in tUe 
collapsed condition. It ahouid, therefore, be eximtided bj' the introduction of a bougie 
or an olive-ahaped probaiig, The patient is fed through a soft ctsophageal tuW which 
ifl passed from the wound utid retained in jwaition ; the wound is »tuiFed with iodoionu 
gauze. After a simple incision into the ufsophagus, closing it with a suture may be 
tried, in which case the main wound must be left completely open. Gua^enbauer has 
incised deeply situated fibrous strictures of the CBSophagns through an lUHophagotomy 
wound in the neck. 

In 1873 Czerny first performed osmpfvKject^mtji for carcinoma with success. Since 
tliat date a great many excisions luive been imrformed, mostly in conjunctiou with ejc- 
cision of the larynx, the thyroid glanil, the internal jugular \ein, or lymphatic glands. 
MikulicjE recorded ten case^ in 18 SO, and Rom a successful case in 1887. We have 
performed the operation several times. When the uisophagus has to he divided very 
low down, it must occa.sionally be held up and fixetl for a few days with a paii- of 
catch artery forceps*. Suturea tear the cE.so]jl)agiw. It is therefore a i|ueation whether 
a apectaUy devi*ed rubber tube, iike a catheter (such an m used in the continuous 
trei>tmeiit of strictures of the tesophagus), would not meet the diliiculty be!?t. It 
could b« dr.iWTj upwards after the wound had cicatrwed. It ia always aafer to leave 
the estemal wound oi»eii. 

73. Opening of the Eetropharyngeal Space. Retropb\ryngeal abiicesses, which 
form a detiuite piojectinn into the pharynx, and which are not palftahle from the 
outside, or apjteur to Ite diftieult to get at, are to be oiK;ned by an incision as near a;* 
p(»sible to the middle line of the [loaterior wall of the pharynx, provided that a 
tampon can 1* inserted Wlow it to prevent the pus from entering the larynx and 
|>nHiut"ifig a^iphyxia or leading to aspiration pneumonia. On the other hand, when 
collections of pii.s in the retropharyngeal and retri><.trno[jhageal .spaces have spread 
laterally and can be palpated from the ceck, it is far lietter to open them from the 
oatstde, as thi* not only excludes the ininiediate danger of asphyxia, but also the risk 
of secondary infection of the wound, which is »o diflSeult to prevent w^hen the opening 
ia made from the jtharynx. 

For rtnctuatiiig tumours in the U[]']>er division of tW anterior triangle Buckhardt 
re<»mmend3 making the inciHion along the anterior border of the sterno-maatoid, 
and tht^n i*a.ssjng inwards close to llie larjTix. But it is better to adoirt Chiene's 
plan and [h%bs in at the jweterior border of the stenio-maatoid. The incision is made 
pBrallel to the posterior border of the raitacle, which is exposed after dividing the 
fa«:ia ; the superBeial cervical nerves and the external jugular vein are avoided and 
the mu.scle retracted forwarda with u blunt hook. The large interoal jugular %'ein 
then »p|>ear» and is retracted forwards afttjr dividing the oujo-hyoid. The abHces.^ is 
now seen in front of the vertebral colunin, lying underneath the prevertebral fascia, 
Lnw^er down in the neck, the inferior thyreid artery, which jjaasea obliquely upwards 
in front of it towards the middle line, is divided lietween two ligatures. Kelro- 
f¥J*ojihftgeal abscesaes can aluo be evacuated by this method. 

These absceBsea, which result chietly from tubercular dLseaae of the vertebra; and 
the lymphatic glands, are dangerous not only through obstructing the entrance to 
the larynx, but also on account of the possibility of sudden asphyxia if they be 
allowt>d to burat. Evacuation from without has the adi'antage over evacuation from 
within, of allowing the wouud to litiil l>y first intention. 



Laryngotomy and Tracheotomy 



Cutting down me»i&lly in the anterior triangle of the ueck ia the most frequent 
opemtion which One ia called upon to perform for the jiurt^oat' of opening the larynx 
and the trachi^a. 

74. High Tracheotomr (Crico-tracheotoroy) (Fig. 53). In the great majority of 
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cases where we art' compelled to i>erforin thia operniiuu very mjiidly, <»ruio-tr(Xcht<f 
iom^t is the iSfvfest, and is atlcuded with lettst bieraorrhage. 

The iJi>]n?nnoMt tnicheal ringH are oftuu coverL-d by a well-developed thjTOid 
isthraiiH, at the upi'er and ktwer wlges qI which are the large transverse conuiuinicat* 
ing branches* between the thyroid veins. They receive brauchea which descend from 
the jjyTii.aiidal [»ro«esfi of the thyroid, when thitii is jiresent, while aMCftidtng to the 
procesa are vessela from the crieo-thyroSd branches* of the sufierior thyroid artery, so 
that arterial brajiches may also cross the middle line at the njiper border of the 
iethmus. At the posterior surface of the istlmms the inferior laryngeal branch of 
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the inferior thyroid artery is seen poiising upwards. Below the isthmus are the 
large and constant inferior thyroid veins, which descend vertically one on either side 
of the mesial plane, and along with them the occasional ihyroidea ima artery. All 
those vessels may be avoided if crictj-tracheotomy he performed. In dealing with 
children, esjieeiatly when aggravated dyspnoea vt, present (in diphtheria, for example), 
it is advantageous to begin the incision directly over tte thyroid curtilage. After 
dividing the skin aod fascia, the atljacent edges of tlie sterno-hyoid muscles are 
eiposed and drawn apart with blunt hookt*. Bleeding veina are seized with artery 
forcepis. The lower border of the cricoid cartilage, which may almost invariably be 
distinguished readily, is now felt for, and the fascia over it is gra8|.>ed with forceps, 
while a small inciaioa iis made into it in the manner recommended by Bose. Id voung 
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children, and when there is ntarked dyspnceal ascent and descent of the larynx, it ih 
an advantage to jilaee a .stnall sharp hook in the exptweil lower edge of tbf orieoid 
to lix it, mid then t<j thoroughly se^iarnte the thyroid isthtruis, along with the faaciii 
i^d veins tkiwinvards from tht' front of the trachtsi., with \\ lihiiu dissector (Kropfs.), 
and to ktx'p tbeiu huld downwards with a retractor. The trachea, is now rapidly 
pt'iietrattd with a aharp-poiiited knife immediately above tht* retractor, and the 
tfdcht'a and cricoid are divided in an upward direction. The edges of the tracheal 
wound are at once aeizctl with tine hooks and drawn asunder. 

76. Low Tracheotomy. If Huttieicnt room is not got by i.'rioo-tracher>toniy, or if 
it is d^iiirt'd to place the traeheal wound farther from the larynx, an incision must 
be tarrk'd through the wkin and fascia in the middle line Ijotween the atenial musclea 
tslow the isthmuB. The inferior thyroid veina remain uninjured a.-! they descend 
Brtkully one on either side of the mesial plane. After dividing the pretracheal 
da the traohea itself is reached ; the transverse veins of the th^Toid i.'ithmii.s are 
pulled u|i wards with hlunt hooks, while the small communicating veins at the aupra- 
stcrmd notch are hooked downwards. The tracheJi is thusi exposed with a blunt 
in.itrument without injuring any vessels ; in adults it is often aa deep as 6 cm. (2i in.) 
or more. If nece-b.^<ary an aneurbni neerllo may be intrcHiuced Itetween the trachea and 
the thyroid isthmus (previously sejMiriitod from the trachea by a blunt disi*ector from 
alMjve antl lielow (, in order that the isthmus may be divided in the niiddle line between 
two tirnily tied ligatures. This h to be jireferred when the trachea is to lie fully 
exposed. 

In tracheotomy i>erfonned preliuiitiary to [iharyngotoniVj laryngotoui} , and 

larynguctomy, the low ojiemtion is preferabk', aa it leaves a clear field for the .seemid 

.ojteratioti, When pos.^ible, thcise preliminary tracheoti>mie-a .should \k (lerformed 

Bveral daya before the chief operation. Inferior trsicheotomy, however, i.H always 

^H more difficult ojieration to |)erforni when there is a goitre or an enlarged i»thmuH, 

because the trachea is then much deufwr, and there is no pal[iable guide lo it to 

tnke the |*lace of the cricniit rartilagi'. 

76. Median Laryngotomy and Partial Laryngectomy, Opening into the 
larynx is deftuitely indicated in intralaryngeal malignant growth*! ; it may be necea- 
aary also in comparatively .siuiple tumours, aa laryngeal papilloTuata, and in ulcera 
ami infective diseasea, as laryngeal tul>tsreulosi8. To exjtofie the interior of the larynx 
by ft mesial incision is a comparatively simple operation. The Ujdy and neck occupy- 
ing a alojiing [Kisition, the skin and fascia are divided in the middle line from the hyoJd 
bone down to the np[ier part of the trachea. The following vessels are dividetl ; — 
Thu hyoid branch t>f the lingual artery on the hyoid bone ; the crico-thyroid artery; a 
transverse branch of the superior thyroid to the pyramidal process of the thyroid gland ; 
numerotiH veins, some .superficial (transverse connections between the two anterior 
juguLirs), others situated under the faacia. All these vessel* are carefully ligatured 
to prevent any after-bleeding. After dividing the skin and fascia, the muscles which 
ascend from the sternura to the larynx and hyoid bone are drown aside, and the 
up[K?nnost rings of the trachea exjKMed. The isthmus of the thyroid gland muwt be 
separated with a blunt dissectt>r from the trachea and hnnly ligatured on both sides. 
The upjjer and lower communicating veins iiinning along its upper and lower bo^rder 
must \xi isolated and ligatured. 

When severe dyspinea i* present, tracheotomy is first {lerfonned to ensure respira- 
tion, the edges of the wound are held a[>art, and the tracheii is divided with scisaors 
upwards e.vaet!y in the mi<ldle line. Before dividing the thyroid cartilage a grooved 
diH.sector ia introduced so as to be able to divide it exactly in the middle line between 
the anterior ends of the vocal cords. If the incision is carried carefully and slowly 
upwards, anil the edges retracted with hookii^ a satL^ifactory view m obtained, and one 
CAn avoid cutting into a possible new growth. The incision niay be continued upwards 
in the middle line if necessary, into or completely thrtmgh the epiglottis, or, if it W 
infiltratefl by the new growth, past it.H sides. The diviyjon must always be carried 
far enough beyond the growth to allow of its thorough exaraination. 
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After the trachea has been divided a solution of cocaine should be repeatedly 
painted on the surface of the mucous membrane. For this purpose we formerly 
used a 10 i)er cent solution of cocaine, but we now prefer to use the solution 
composed of 5 per cent cocaine, 5 \m cent antipyrin, and 1 i)er cent carbolic acid 
(introduced by Professor Stein, of Moscow). 

If the edges of the tumour are distinctly visible it is best to cut round it with 
the galvano-cautery or with a fine-bladed thermo-cautery. If it is firmly adherent 
at its base, the corresponding ^jart of the wall of the larynx should be excised, the 
muscles being separated from its outer asjject with a blunt instrument, provided 
they are healthy, and not infiltmted with the new growth. The cartilage is divided 
with strong scissors. There are a few vessels which bleed, but they can be easily 
secured. 

It has lately been our rule to perform laryngotomy (thyroidotomy) without 
using a general anaesthetic, a local application of cocaine (1 j)er cent solution for 
the skin incision) l)eing used, which we consider much better. If the oi)erati6n is 
lierformed with the lower part of the body elevated, the modified Trendelenburg 
tam^>on, which we formerly recommended, can be dispensed with, and a more favour- 
able view obtained, a.s the cunula is always in the way, or a long thick rubber tube 
can l>e introduced, so as to avoid being inconvenienced by the coughing. 

The after treatment of laryngotomy, with or without ]jartial laryngectomy, has 
become very simple ; formerly we introduced a canula into the oi)ening in the trachea, 
rubbed the edges of the wound with iodoform powder, and stuflRed the larynx with 
iodoform gauze, at the same time surrounding the canula with the same material. 
As soon as the edges of the wound had granulated we removed the gauze, no sutures 
being introduced. The wound usually closed in three or four weeks. Now, however, 
we seldom use a canula or stuff the laryn.x ; we unite the halves of the thyroid cartilage 
with catgut sutures and allow the patient up on the second day, placing him in 
the inclined position at night. Needless to say, he is carefully watched, so that a 
tube may be introduced at once should (odema glottidis suixjrvene. We refer the 
reader to the description of subhyoid pharyngotomy for cases of laryngeal disease in 
which merely the parts in relation to the aditus are affected. 

77. Gomplete Laryngectomy (Watson and Czerny's operation). If the whole 
larynx is disea.sed, so that one is satisfied from the first that complete excision is 
required — which is usually difficult to decide — a transverse incision along the lower 
border of the hyoid Iwne is added to the longitudinal one, thus combining median 
laryngotomy with a modified subhyoid laryngotomy. This mcdian-subhyoid larjTi- 
gotoiiiy is perfonned in the following manner : — An incision is made in the middle 
line from the hyoid bone downwards through skin and fascia over the thyroid and 
cricoid cartilages as far as the isthmus of the thyroid gland. The fascia (forming 
the susi>ensory ligament of the istlunus) is detached from the lower lx>rder of the 
cricoid, and the isthnms, along with the 8Ui)erior transverse communicating vein, is 
pushed downwards with a blunt dissector. In cases where the isthmus reaches 
high uj), it is to be freed in the middle line at its upjMjr and lower border, 
and a blunt dissector passed behind it, so that it may Ije divided between two 
strong silk ligatures. The trachea is then opened and the i>atient put in the 
hanging position recommended by Trendelenburg and Rose, so that blood may 
be prevented from running down into the trachea. The Trendelenburg position 
is not advisable previous to opening the trachea, as there is often marked dyspnoea 
due to venous conge.stion, and asphyxia may occur unless the patient's head be 
raised. 

After the trachea has been opened, a tracheotomy tube is inserted if necessarj'. 
The tube should be long enough to allow of its being turned on one side so as to 
be out of the way of further procedures. As a rule we do not use any tube at all. 
The incision is carried, from the wound in the trachea upwards through the larynx 
exactly in the middle line. The surgeon must be quite certain that he reaches well 
above the limits of the diseased mucous membrane so that the thermo-cautery may 
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be applied all rrtynd beyond the edges of the tumour. All points at which the new 
,growth is cut into must be burnt with the thermo-eautery. 

A transverse incision is now riiadu through skin and ftnacia alcmg the byold hone, 
the upper ends of the anterior jugular veins being ligatured cIorc to the bone. 
The incision may be prolonged outwards as far a» oecessary through the fibres of the 
aterno-majstoid, the omo-hyoid, and the subjacent thyro-hyoid. The hyoid hone is 
jtulled upwarfla with a strong sharp hof>k. The stmng central portion of the thyro- 
hyoid membrane, which ia attached to the posterior Itorder of the hyoid bone, is 
dividend, and the mucous membrane beneath it is then cut through transversely, so 
that the tip of the epiglottis can be seized and drawn forwards with a shaqt hook. 
One must be careful not to divide the umcous nienibrarie ttto high up behind the 
hyoid, as the bleeding will then be more difficult to control. 

If the epiglottis is found to be healthy it i.'^ split meHially, if diseased it ia cut 
round beyond the diseased tissue. Small double sharp-hooks are now introduced 
between the edges of the wound in the thyroid cartilage, and it» ahe drawn apart 
so as to give a clear view of the extent of the disease. The mucous membrane is 
then divided with the thermo-cautery and the tumtiur excised. 

If, as often happens, the new growth has spread upwards on to the pharynx, the 
division with the cautery is continued along the arytenoid cartilage and the posterior 
wall of the cricoid cartilage on to the pharyngeal wall. 

The outer surface of the larynx is now for the first time exfiosed. The nnisclea 
which cover the lateral and anterior aH|)ect (sterno-hyoid, thyro-hyoid, and crico- 
thyroid) are as far as possible preserved, but if diseased they nuist l>e removed. The 
cartilages are then cut through with strong scisaons along the groove caused liy the 
thermo-cautery and fis much as is in contact with the disease removed. If the 
II1UC0U8 membrane on thf.' jxisterior wall of the cricoid and Ofsophjigus is healthy 
«ttd movable, it is retaineil. Out of twelve cases collected by Rutscli ' one died ae 
ft result of the o^wration, and of the tcttal number of cases (24) operated on by us 
two died (8-3 [>er cent), live had no recurrence, one recurred two and a half years 
aiter, another four and a half years after the ojteration. 

The anterior wall of the pharynx and (tsophagiiis is sutured as far aa iKWisible, 
in order to re.'store the septum between the reis[iiratory and alimentary jmssages, 
as it i» most im|iortaut to retain the normal act of deglutition. For the after 
treatment the trachea is sutured to the lower end of the wound and a tracheotomy 
tube inserted. The patient is fed through an ceeophagcal tube. The patient can 
lie allowed up the day after the operation, but when in bed must lie with the head 
and neck inclining downwards, 

Dr. Lanz ha.s tabulated our cases of laryngectainy up till 1890, and of these we 
only lost one out of eighteen cases. Dr. Rutsch has pnblisiied fifteen cases frosii our 
clinic, twelve of which were subjected to radical treatn;ent, It was found that we 
could usually do without the upper transverse incision in the later cases ; and we 
would also draw attention to the fact, that by splitting the hyoid hoae and epiglottic 
in the middle line (as we have also reconiinenfied in txcising the root of the tongue 
by subhyoid phaiyngotomy) free access is obtained and no lateral incision is neederl. 
Keen ojteratei* at present in a similar manner, but nur prrtcedure is still simpler and 
more categoricid. 

78. Etciflion of the ThTroid Qland. Up to the present we have ^lerformed 
escision of the thyroid gland in 2 1 flO t'a;<i's of goitre ; wc are thus in a i»eition to 
6|M»ik >vith authority regarding the l)es.t way of performing the o|)eration. Our 
procedure, which is both definite and simple, guarant-ees excellent results, but it must, 
of course, be slightly modified in individual eases. The prognosis after excision of 
the ordinary forms of goitre we can now give from our own results. From our lft.Ht 
series of rather over 1100 cases we have only had 3 deaths, i.t. not quite one in 350, 



' We caonot auderstaud how Keen can gatb«r from Kutdch's pft(>er» thnt w^ regard care u very 
doubtful oftar excuuon of the luyu;!. Our »tatutius hLow KtaA » bsd reaalt is now (|iut6 exceptiotial. 
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and since these deaths can be attributed to accidental and avoidable causes, we can 
with perfect truth say that danger to life need no longer be anticijiated. 

Medicinal treatment, still so often employed by the physician, and persevered with 
to the patient's detriment, can have no eflfect, and is therefore unjustifiable. As soon 
as a goitre produces dangerous symptoms, viz. obstruction to respiration and a tend- 
ency to asphyxia, or when it undergoes inflammatory changes, or assumes the slightest 
suspicion of malignancy,^ it should be removed by operation. 

Unfortunately the majority of malignant goitres, which are not so uncommon in 
young persons as one imagines, but which one should always be suspicious of in old 
people with enlarging goitres, come under the surgeon's care too late to allow of radical 
cure. 

Further, all deep goitres, i.e. goitres growing downwards towards the inlet of the 
thorax, whether they are movable or not, are to be considered dangerous, and should 
therefore be operated on. 

All considerable enlargements of the thyroid due to the growth of large isolated 
colloid nodules can only be got rid of by operative treatment ; medical treatment 
aflFects only the hyperplastic changes associated with the enlargement. If, as not 
infrecjuently happens, symptoms resembling those of Basedow's disease begin to be 
associated with the growth of the tumour, operation is the best means of preventing 
t^ development of this serious disease. 

Notwithstanding all aseptic precautions and improved technique, we may lose our 

§nt after excision of the thyroid when one or other of the following conditions 
exibts : — 

1 . When there has been marked tracheal stenosis of long duration, which, by caus- 
ing imj>erfect o-vygenation of the blood in the lungs, has interfered with the functions 
of other organs, especially the heart. 

2. When the cardiac tone has been weakened by other causes, e.g. by general 
adiposity, with fatty heart ; by atheroma, esi>ecially of the coronary arteries, with 
resulting myocarditis ; by all conditions of venous stasis which have led to marked 
dilatation of the right side of the heart, with irregular, weak, and rapid pulse. 

3. W^here there is marked interference with the venous circulation, e.g. by a goitre 
pressing on the large vessels at the inlet of the chest, especially if thrombosis has 
occurred. 

All these conditions are characterised by severe dyspnoea (which is frequently 
more marked and more troublesome than would be expected from the existing 
enlargement) and by deep cyanosis of the face, and occasionally of the hands, and, 
finally, by oedema of the face, hands, and feet. The puffiness of the face is often very 
striking. 

4. Where the entire thyroid is in a state of diffuse follicular colloid degeneration, 
with the healthy gland tissue reduced to a minimum. Such goitres are often of 
large size, and surround the trachea as a dense mass which is very slightly movable, 
having a firm nodulated consistence. To excise them is a diflScult and bloody 
operation. Acute tetany may set in, and cannot always be combated by administering 
thyroid preiwirations. It is best, under these circumstances, to begin by ligaturing the 
vessels of supply to the gland, and, later on, when the tumour has diminished in 
size, to iwrform a imilateral excision. 

5. In markedly debilitated patients suffering from Basedow's disease, with extreme 
emaciation and a high degree of tachycardia. Even although we refrain from using 
either a general anaesthetic, or any antiseptic, these patients occasionally die in a few- 
days, the wound remaining jwrfectly healthy. Here also preliminary ligature of the 
arteries is the rule, excision being jierfonned later, if there are any indications of 
pressure on the trachea. 

6. Where the tumour is malignant with marked infiltration and enlargement of 
the glands, where there are signs of thrombosis, and where the general condition of 

' This suspicion is always present in the case of an elderly person, or indeed in that of any one 
above thirty in whom thu thyroid begins to enlarge without obvious external reason. 
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the patient is deteriorating, In whicli rases we have had better results with the 
administration of arsenic. 

T, Wtere the goitre is inflanitt^, the iiiHauiiuation involving the capsule and the 
Htmctni^ adjacent to it. Removal \A the ttiyroid in an acute inflammatory condition 
t?jgK>gcis the [Mitieiit to the danger of u spreadiiii,' wound infection ; am! if the goitre i* 
a statt* of chronic inflaiumatiun, its reninval is often attended with severe basmor- 
rbage and tthock, the result of diffieultitjs connectf'd with the adhesions. 
I, In those numDroua casea where the afjove dangers (whirh are chieHy due to undue 
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Fig. 54-— Symraetric«l trsnsvt^rse curved lQci«ioa tcolW iucisioii/ tor cxtisiou of the tliyroiil gland 
the incisioD follows tlm Hue of denv-agu of the akin nf tbe ueck, httiee a flu« cicatrix is obtnintd. 



dciay ill operation) do not exiHt, we aim at a rapid, .sure, and successful cure by 
tjjieration under the following ooudittona : — 
^^^^ I. By avoiding all antiseptieH, botli in [treparing the patient and during the 
^wperatioR, ami by using the strictest aaeptic preeautions. 

2. By sulistituting cocaine for a general amestlietic. Nervoaa and sensitive 
pitients with healthy lungs and heart may be ana'stheti^wd with a mixture of air and 
ether (Braun's method) without hesitation. 

3. By using a large incision proixrly placed. We recommend our ayraroetrical 
"collar incision" as ehowu in Fig. Vi\. This ineision leaves a scar which is hardly 
perceptible ; moreover, it gives plenty of room, and it has the great advantage of 

aabliog one to determine, in doubtful ca.4e!<. ii'bich loix; if* causing the greater amount 
compression. We would especially wain the beginner again.st n-sing small incisions 
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which interfere with the arrest of La-morrhage, and luake it more diflScuIt to remoTe 
deeper-aeated [iroceHses of the tumour. 

4. By careful and timelj ligature of the chief arteries and veins (superior and 
inferior thyroid artery and veina, thyroid inia ve^sscla, and the accessory veins). It j» 
l>y fttt*;nding to this that ■we guard against injury to the recurrent laryngeal nerve, 
and again et reactibnary haemorrhage. 

5. By preserving the stemo-l^ngeil muiicles along with their nerve-supply. If 
they are not preserved, the deformity, which resultfl from the sicking in of the soft 
jiarti, is conaidernhle. We pass in the middle line between the tniMdeH and detach 

■v them, if necessary, from their upper insertions. 

On these principles the fallowing method of eiciyion of the thyroid i»s founded : — 

79. Normal M&thod of Excision. A symmetrical transverse curved incision is 

niaile, exttitiding from the outer imrder of the one stemo^mastoid t<> the outer border of 
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Fid, 55. — On the lert of \,\\v ligure kv seen the aittwioT jugular veioB, pushed well over to tbe riglift 
side of the neck. The 9tenio4iyoi<l ftntl sterno-tli) rohl jiniaclea are sprsafl nut over tie tumonr,, 
Od ihtt ri^^Lt of the figure is the stemo-inastoid W'ilh the OliiO-hyoid s^nu ruLniug ohliqiieJy 
upwariU towanls the midiH^ line. 



the other. The Incision is made at a higher or lower level according to the positions 

of the goitre j in tlirise lying entirely in the ueck and fairly high up, the middle of 

the incision should be just below the cricoid cartikge, while in those which dip into 

/the thorax it is jiiacetl just above the episternal notch. The skin and platysma are 

V / divided. Tlii.s cxijoses, on the fascia, closo to the middle line, the two auttTior jugular 

V veinB (oft*ii double), which are frequently pushed to one side by the goitre (Fig. 55), 

|\ also an oblique vein which is almost always encountered at the anterior border of the 

I ystemo-mastoid. We have termed this the oblique jugular vein. Alt these veins are 

I aivided between t-wo ligatnre.H, The e.\ternat jugular vein, which crosses the 

' B^enio- mastoid obliquely from above downwards, nrny he avoided. 

The sterno-hyoid, ster no-thyroid, and oiiii>hyoid nmssclest are now seen in the 
interval between the anterior l>orders of the two stenio- mastoids. It is importtutt to 
separate the skin ami siihcutaneotid fascia, along with the veins upwards and down- 
ward-^ off the muscleH, su that the veins do not iiee<l t-o lie divided a second time. 




FlQ. 56 c, — The goitre u diiloonted and pulled over to tbe opposite aide, the lett atenuMlMUtoid biliig 
well ratnoted to the mimb side (uioru force than shown in the ii)^iire}. The camtttVU carotid 
artery Is Been lylnn Jwply (it in here n3pre»eiit'ed an too su])«rHcial a.iiii too neAr the tnchei). 
CroB»it)g in front of it, to the posterior and lateral asptets of the ju;oitre, are the acoeoMry 
Tetn» ; passing inwards bc^hind it is the inferior thyroid artery, with the reourrent laryng«al 
nerra aacendiug btjliiml it and draj^ed forw&rda by the traction on the goitre. 

jacent faacia is divided upirards and downwards upon the finger jiasaed laeneath it. 

Tlie mtiscleii are then pushtnl upwards towards the larynx, or incised as much as is 

neces.mrj, the ama]l niuiicular vessels 

coming from aljovts being ligatured. 

It in very important to see wlaether 

the fibrous external capsule of the 

y >»v4^^»^ Z^^!^ goitre is divided nt this stage or not, 

^^Mn^ y vflv^^'^Hfe^^^ It umst Iw divided, for as a rule it ia 

^^^^^KC "yf ^^^^l^b' ^^^y ^^^ subcapsular separation whi^b 

^^^B^^' u^uA ^^^ ^'^^ ^ easily accomplished viiili a 

^^^H jEV blunt instrument. 

^^^R^ 'I'^S^k ^*^^ comes an im]N;>rtant step in 

^HR' jlj^^^B ^^^ operation, viz. the diHlucatton of 

"^"^ ~^7«^Ji^^^H the goitre. The tinger, introduced 

underneath the .separated muscles and 

capsule, is carried round the tumour, 

BO a.s to isolate and hook forward 

the bands which stretch from the 

neighbouring tis.'^iie.s to the gland, and 

which contain the veins cjiUed by ua 

„ ,, T 1 »i K 1 .i_ .1 » the accessory veins (Fit's- 56, n, 6). 

Fig. 57. — Isolation of superior thyroid tosmU, ,i., . * ,, i i , 

These vein.s are very well deveioi>ea 

in large goiti-es. During the above 

procedure the muscles arc drtiwi aside with blunt retractors. After the accessory 

veina have been ligatured and divided, the dislocation of the goitre ia effected by 
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drsB».^;pi(ig it forwards mth the itiigers. Severe dyspnoea, if it exists, at once ceases 

"wkmtrii the dislocation is eflected. 

The nest frtej! ia the ligation of the timin veasels, \\'tiich cam he done seriatim. 
'W'it.lj a hluDt dissector (Krfjpfaonde) the rap^ule in separated iiiternally asd externally 
iroiu the upper coraii until one can isolate a pedicle consisting nf the auperinr thyroid 
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Flo. 58. — Ligature of the inftrior thyroiJ artery. 
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•rtery and vein, which [lass downwiLrds and jn'wards. These main veasels are then 
divided between two carefully apfilied ligatures (Fig. 57). 

The inferior thyroid artery lies on the de*[j muscles of the neck. To exfioae it 
the tumour must be foroibly pnllerJ to the 
opposite side aud the muscle.? on the same side 
petPdcted. The vessel ia then felt an a puliiating 
cord emerging in an oblique or tran&ver.*!-' direc- 
tion from behind the carotid, and then jiasi^iiig 
inwards to enter the thyroid at its attachment 
to the trachea. In ligaturing it, care nmnt be 
tAkeu to avoid the recurrent laryngeal nerve which 
ascends tjeliind it (Fig. 58).^ 

At the lower pnle nf the tumour, and gener- 
ally entering it.s median surface, there h to he 
found occasionally ri single artery, the arteria 
thyrt-tiilea iina. '['here are usuaMj' two or three 
large venifi thyroideife imre, which leave the 
intier and luiterior JisIM^cts of the lower IoIh.'. 
The outer capsule of the gland having been pushed 
ba<?k, these ves-^sel!! are isolated with the finger 
or di)Mec-tor and divided Ijetweeti two ligature,'* 
(FJg, 59). 

The iathinu^ and in some instancies also the 
proeesaus pyramidalis, still remain to Iw isolated 

i%nd divided. The latter is more easily freal ; it i» aupplied by a special bmnch 
of the superior thjToid artery and vein. Tn isolating the isthmtiB it is, a« a rule, 
well to separate and divide the coninmnicating branches between the vein.s of the two 
side«, which run along the upper and lower Iwrdern of the istlunus, and sometinie.H on 

' lu f«raur of early ligature of the nrterieit in exuision of the thyroid It is puiuted out by 
Doyen, aarl exteutively cotifinned by Oubaroff, tliat v«i]oi]& bleriling b reilnced to a minimum. Dot 
l>) tyinti^ the veios, hecaune this cauaos ci^nge^tiois iu other veins, but by cutting them through. buiI \>j 
»rn5»tiug tb« urt^rial intlow by tying the arteries. 
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Fl<4. f>&. — FsolatiDQ of thyroidea 
ima veins. 
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The angular incinion W gins at the level of the thyroid cartilage OTer the protnineut 
jjHTt of the ster no mastoid, and is carried forwanla to the middle line following the 
fokl of the neck, and then verttcallj downwarda a» far as the anprastem&l notch. 
In deeiJJy situated tiuiumra it may be elongated on to the rnanubriuni iftemi. The 
skin, and, in the transverse part of the incision, a distinct layer of [ilatybina, are 
divided. In the middle line, the large anterior .jugular vein, and, at the anterior 
border of the stemo- mastoid, the "oblique jugular" vein, are double ligatured and 
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fto. W- — AoguUf iocuiuM iu ttie t*.-4i; of A lift *i<li;il goitre which nachet both lugh up a»#l Jow 
down. Ttiis l»ryti.t is mu<;li <lt«plAcc<l ; ttie iuoct botUen of tbe atcmo-hyoid idbkIm lie 
oWjqnely. B«'rwrBri thptti i» seen ]i»r| o| th« Ulterior «urtM« of the goitre with the tbTTOidea 
iiaa veias *t ilw lowpr i^mi of the ineiaion. One uiteriar jugular Tein cro«8e« the tuQscl^ 
wrtkally : th« oliliqui* jugiil&r vein whifh rant alcatg Ui« aut«riQr bonier of the Ktemo- 
nuuAold is not M«a. Tti« omo-hYoul u sven &«c«i]iljng from behind tbc! stento-nustoid. 

divided. The ext«rnal jugular win^ \^-hicli crosses the atemo-mastoid from above 
downwwni.s can l* (iroM^ved, 

After dividing ihe fascia the muscular tibr«s of the sterno-iuastoid are freely 
ox{ios(h1 at thu oiiu«r }wrt of the horizontal linib of the incision. The tuuacle is 
thonmghly frttti aUmg iu anterior l«mier and retracteil by means of blunt hooks. 
in a similar manner the fibres of the sterat^hyoid and atemo-thyroid muscles art- 
•Zfiooed and rctnicttxl ti[n\iutls, with the superficial faacia oovedtig them. 

The rpmaintng aleps of the oj^ieration are the same »& when the " collar " incision 
19 employed. 
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80. EaucleatioEL of the Goitre. Enucleatloti, recotninendetl by Porta, and 
brouybt into gfULTal tij* by Professor Socin, is especially iiiiiicated in tlio.-'e cftses 
wlitrre tljert' iire iiumcrnuM WL-U-deliiicd colloid notlules, both large and small, scatteretl 
equally through btith halves of the thyroid. Unilateral excision is in such cases not 
sufficient, as tbt* prcBHuru on tla- trathea may not be more marked on one side than 
the other. Enucleation is therefore indicated, but in this way only the larger 
nodules can be removed. The opcnttion, though not a radical one, is free from some 
clisadrantages whieh the radical ojtemtions poiiiiie^, as it preservet; healthy gland 
tissue, causes? no injury to thi* recuiTsnt kryngtail nerve, and i^ simple to i>erform. 

It is the simplicity of the [irocedure tliat frequently niisleadri tlie inex]H?rienced 
into giving it the preference over cxcii*ion. It ia attended with more serious hremor* 
rha^e tlian excision, because bleeding and general oozing occur from numerous ^inall 
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FlO. 68,— Excision of a left-sideil goitre by the aDpiilar iucisioti. DiRlocftlion x>i Uje %<i\\ti over to tin" 
fioimrl si«1a, aii4 Ugatun; ol' Ihu roaiJJ v«iiMil« (iiil'. ibyroid vuius, iaf, tlijiDid ju-leriefit veuu 
thjfToidea fluprcnia, lud superior thyroid artery aud mo). 



vesaela in the capsule which is left behind. On this account^ as wet) as frotn the fact 
that it does not ensure a radical cure, it is not a good method to employ. Along v.'ith 
Bruner, we have seen a great numticr of cases recur where merely enucleation had been 
performed. 

As in excision, hsemorrbage must be prevented by preliminary ligature of the main 
vessek. There is thns no advantage in [lerfoniiing enndeation because the part of 
the gland which is left dies from want of biowl-»ui*ply. Attemjits have been made 
to dimiDish the bleeding by forming above and Iwlow a ije*.lii;le wLicli contains 
the main veaaelSj to which iirtery forceps are then applied. This formation of a 
p«licle is, howevefj a relatively coarse procedure, aa in enucleation itself. It is com- 
paratively easy to form a i>edic]e at the upjier ]ioIe of the g<:»itre, but if the inferior 
thyroid artery is to be included in a pedicle, one has absolutely no safeguarti against 
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compressing, and so paralysing, the recurrent laryngeal nerve. In addition to aU this 
y/'there still remains the disadvantage that recurrence may take place. Enucleation 
X should therefore only be performed in the following circumstances : — 

/ ^ 1. When the other half of the thyroid b atrophied, or has already been removed 

/ at a previous operation. 

2. When only one or two small isolated nodules are to be felt in otherwise healthy 
gland tissue. 

3. When a single nodule exists which has caused extensive pressure-atrophy of 
the surrounding gland structure, so that vascular gland tissue is only present to a 
limited extent, generally ^Ktsteriorly. It is in this manner that large cysts and old 
colloid nodulas are imbedded in the gland. Enucleation is almost forced upon us 
if we take the thin layer of gland tissue (gland capsule) for the external capsule 
(adventitious or false capsule) and divide it, and are satisfied that the mass can be 
easily separated. It is often necessary to apply careful ligatures in the neighbourhood 
of less atrophied [)arts of the gland. 

4. Lastly, when the goitre is very adherent to the external capsule, as a result of 

r acute or chronic inflammation {e.g. aft«r repeated haemorrhage). 
Enucleation is j^erformed as follows : — The surface of the gojtre is thoroughly freed 
and exposed in the manner previously stated, and the muscles are retracted. At 
the most prominent part of the tumour, where the inner capsule (capsule proper) is 
thinnest, the gland tissue is incised until the nodules appear, artery forcei^s being 
applied to the edges and to each bleeding ves.sel. A blunt dissector is then intro- 
duced between the normal tissue (gland capsule) and the nodules, and the latter are 
separated and shelled out. It is often advisable to reduce the bulk of the mass by 
removal of its contents, or by evacuating a cyst. 

The farther back one dissects with the blunt instrument the more the bleeding, 
so that numerous artery forceps have to be applied. As soon as it has become 
evident that the enucleation is going to be a matter of great difficulty, it is advisable 
to give up the attempt and proceed to excision, or to adopt the enucleation-resection 
method, to be described later. Single cysts and nodules, for example, those which 
have undergone recent inflammator}- changes, are easily shelled out, so that the ojiera- 
tion is soon finished. 

It is often [tossible to definitely arrest the haemorrhage by including many of 
the bleeding points in a few ligatures, or to ligature them in a mass ; but this can- 
not always be done. In certain cases the bleeding may be arrested by means of a 
tight suture. However, it is the enucleation cases which give more trouble than the 
excisions, and in which the healing of the wound is more often interrupted by the 
fonnation of ha?niatoraas. 

81. Besection of Goitre, ilikulicz has suggested resecting the diseased part of 
the thyroid gland, but we can only recommend it for exceptional cases. Hemorrhage 
is generally less easily controlled than by excision, and the wound does not run such 
a favourable course, as large stumps of tissue are left which undergo necrosis while 
the ligatures occasionally become separated. 

Resection is certainly rendered easier by using angiotribes, or, as we prefer to call 
them, histotribes (tissue crushers). By means of the forcei)s which we have made (Fig. 
GO, u), thick pieces of gland tissue can be so compressed and diminished in size that 
they can be easily included in one or more ligatures. The blades are closed upon the 
tissues as firmly as possible, and not until they have been removed are the ligatures 
applied. 

This plan, however, does not succeed in every case, as the gland substance is 
often so brittle that the forceps cut into it, giving rise to severe bleeding, which is 
diflicult to stop. Resection should, therefore, be restricted to the following cases : — 

1. When the nodules are small and prominent and can be easily separated from 
the substance of the gland to a certain extent, and isolated. After raising them up 
they can be divided, pressure forceps being applied behind the seat of division, after 
which the ligature (or even a suture) is applied, and the separation completed. 
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When we have to deal witli a diflFuse colloid degeneration without the formation 

A'llefioite nodules, and where the firm masa [jresaes upon both sidea of the trachea 
and is difficult to lift out. Even in these cases a better plan would be to perform a 
tj'pk'al unilateral excision, although it aometimes happens that the dense colloid mass 
on the opposite side is so fimily and widely attached to the trachea aa to seriously 
interfere with the healing. This also sometimes occurs where a previous tinilatemt 
excision haws been done, the growth on the other side having sulisequently enlarged ; 
so that, despit** free removal on one aide, stenosia sometimes reaultij. 

In these circuiustiinces preliminary ligature of the veaaels on one side should Ite 
resorted to. We have also adopted thia plan aa a preliminary to subsequent excision 
in the case of diffuse colloid growths. 
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Inf. tUyrcld V, 

PWJ. 81. — Etmcletttion-rifM'ction of a hyiiertrojibied nodule rmm tba kft lobe of the thyroid. Tlic 
left loW of the tliyroUl haa be«n brouglit out of tb« skin ipcision, tL« Isthmus ligntured and 
cut icrcass, the cut siirfaue-i of the latter druwii apart si> as to briug into view the Hurfa;* of 
the colloirl uixluk. The line of divlmou of the capaulo of the goitre is iiidicMteil 011 tlie 
autejioT sfurfai'e by the two aseiiristii tieedles, on tho poRterior Mirfiicc liy tlie iDtemipted line 
{which hiw b«eu ]ilaccd too far forward j. 



82. Enncleation-R^seetion and Enucleation -Excision of Goitre. We have intro- 
duetnl thia combiiiation of the precwlirij^ iniithni!-i for the purpose of obviating the 
dangers of eimcleation, and at the si^iine titiic inukini* use of ita advantages. The 
principle of the operation consists in confining the excision to the anterior and easily 
accessible portion of the growth, enucleating, on the other hand, the posterior part by 
reifoction, and leaving behind the [wsterior part of the inner capsule of the gland, 
which b usually the thickest. Fig. 64 gives to .some e-vtent an itlustrntion of 
the tnethocl. 

After the stirface of the goitre has been fully expoaed in the usual way, the 
iinuii, which is freed close to the tumour, Ls compressed, ligatured, and cut across. 

Ill thia way acpesa is got to the tumour through an opening in the true gland 

10 
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capsule, as shown in Fig, 64. Into this ojjt!iiing a finger or blunt disgectoi- JlKropfsonde, 
Fig, 65) is mtroiiufetl u|>watds and downwards at the inner aspect of the tuitjoiir, so a* 
to separate the gland capsule and allow of the iotrcMluction of the pressure-forceps, first 
in an upward, and then in a downward, direction. After the tissues have been uom- 
pr&ised an ant'urisui needle is jiassed under them and a ligature applied. 

Under some circumstances this linear sejjaration inujit be r(!ii}eated in the neighbour- 
hood of the upper and lower poles. By fieizing the goitre ajiil rotating it outwards, 
the tumour can be rapidly torn away from the inner aspect of 

J the posterior part of the true capsule, which then conatitutea the only 

connection the tumour has with the trachea. 
The posterior wall of the capsule cannot be divided in a vertical 
direction without fear of injuring the recurrent laryngea.! nerve, as one 
is working at some distance from the trachea. Bleeding may be pre- 
vented either by the careful application of arterj* forceps, or simply by 
the application of the clanii> (histotribc), followed by a ligature. The 
dotted lino in Fig. G4 is intended to represent the posterior incision 
through the detaxjhed inner capsule, which is to be left behind. It 
should have been drawn ranch nearer the trachea, and it is meant to 
be vertical. 

The method baa the advantage of reducing considerably the bleeding 
which was so troublesome in enucleation and resection. Moreover, by 
leaving a well-nourished piece of gland tisaue poateriorly, it does away 
with all anxiety rej^rding the opjiosite lobe. It also avoids any injury 
to the recurrent laryngeal nerve. It is obvious that the main vessels 
mu.st not be ligatured before they enter the gland. But even this 
admirabie method lias a more limited field than excinio)!. It is not to 
be recommended in ditfuse colloid degeneration in the form of very 
Bmall follicular colloid foci, but is only advi-nahle where there are large 
colloid or cystic masses, forming spherical tuuioura imbedded in 
relatively healthy gland tissue, 

83, Evacuation (Exenteration) of the Contents of the Goitre. 
Tliia operation, as its name implies, consist-* in dividing the capsule of 
the goitre and scraping out and expressing the colloid contents, the 
walls of the cyst being left behind. It is the simplest method of oil. 

It is almost forced ujian the ojierator in tliose ciisea wtere a nodule 
with softened contents has, ■as, the result of a ijeriglaudular adhesive 
inflammation, become adherent to the capsule and the aojTounding 
tijisues. Excision would here be too serious a matter. 

We have seen excellent examples of this condition in nodules which 
had undergone degeneration after htemorrhage. Removal of a thyroid 
tumour may become necessary on account of the rapid increase in its 
size from haemorrhage into it, aecomj^*anied by slight infiamniation. 
Excision in such a case is unfavourable on account of the intlani- 
inatory adhesions with the surrounding tissues, the severe bleeding, 
and the danger to the recurrent laryngeal nerve. 

The tumour is therefore cut hi to with a knife, the ves.iels in the 
Une of the incision being doubly ligatured. The bleeding edges of the 
wound are then fimdy seized with artery forceps, as in enucleation, a.nd, after rapidly 
clearing out the disintegrated colloid masses and clot, which form the chief contents, 
the soft colloid maasoa which remain are easily shelled out from the inner surface of^ 
the cyst w^ith the finger. A cur-sed needle is passed imder the bleeding vessels, which 
are then ligatured, the cyst wall being at the same time folded. The liffimorrhage is 
far leas than in enucleation, and the operation can be performed very rapidly. More- 
over, it is almost painless, as the gland capsule is not injured. The oiieration i*1 
rendered still easier by applying a clamp to the base of the nodule and ligaturing 
or suturing the pedicle to stop the haimorrhage. 
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Til some circumstances, when the nodules are malignant aucl softened, and when 
excision b rendered impossible on account of the firm adhesiona, this method of 
'■exenteration" is very useful, as it gives imiiicdiate, though temporary, relief. In 
t* case published some years ago, we obtained ii i»ermnnent cure by tlie introduction 
into the canty of a chloride of zinc tani]ton. This itrocedure may often be ein}j]oyed 
ID these eases instead of tracheotomy, an the latter is a very unpleasant last resource 
in tii&lignaat goitre. 

But we re|>eat it ia of the greatest iervice ; (1) in nodules of large Mize whose eou- 
teftts are breaking down and softening, and which are adherent to the surrounding 
port^; (2) in multiiile aniall softened tumours which can be sufficiently [lulled forward 
to be cut into and evacuated, and where the relatively small amount of haemorrhage 
can be controlled by ligature or auture ; (3) especially (on account of the rapidity 
with wliicb it can l>e done) when there is a danger of asphyxia, and when the pressure 
on the trachea must be quickly relieved during the oiteratioii. This is nowhere so 
well seen as in deeply seated nodules, and in intrathoracic goitres. Hence exentera- 
tion i« often a une. 'put non in enabling iia to eouqilete the operation in the neck. 

The procedure has been erroneously ascrilted to Ponta, an Italian aurgeon, whose 
methwl ifi iilfiitical witli our enucleation. 

84. Operation for Intrathoracic Goitre. Unfortunately the presence of an intra- 
thoracic goitre i» aomctiuie.* either overlooked altogether, or the diagnosis ia made too 
late. An extremely sjul picture ia presented by a person dying from this disease which 
is supposed to be a juediaj*tinal tumour. If oi»eratiou is delayed too long in intra- 
thoracic goitre the outlook is certniulj ominous, as asphyxia may suddenly supervene. 
The lungs and heart may become involved, the innominate veins and their tributariea 
(aubclaviau and internal jugular veins) have their himeii narrowed to half the proper 
iize by the pressure of the tumour, and thrombi njay fr)rin in the distended jjarts of 
the veins above. In one of our cases, after the wound had healed by first intention, 
and while the patient was indulging in free movement, a thrombus in the common 
jugular vein became loose and caused immediate death from embolism of both 
palmonary arteries. 

It therefore follows that timely operation should be undertaken. Cases will be 
found to be operable in which the tumour at first sight seemed to be quite inaccessible. 
We once operated on a man with nuirked syniptoins of tracheal steuoais (but whose 
general health was satisfactory) and in whom a skiagram showed a large tumour which 
appeared to be quite lieyond removal. After having satisfied ourselves, however, that 
the tumour uioved on coiighiagj we ventured to make the attempt, with the result 
that after ten days the dyspnoea Iiad entirely disainjeared, and the patient waa 
completely cured. 

The operation is difficult, and requires both akUl and experience. The incision, 
MrhicI) must be placed low down, should, as a nile, be the angular rather than the 
collar inci.-sion. It is of the utmost importance to thoroughly free the upper i>ole of 
the swelling, and to carefully ligature the sui»erior thyroid vessels, tile aecessory veins, 
and the superior communicating vein, and, when possible, to divide the isthmus of 
the thyroid. 

The vessels (especifllly the veins) which enter and leave the surface of the tumour 
should be divided between two ligatures as low down as pcsaible. H necessary, the 
sternal lieati of the Htemo-mastoid and the muscles going from the sternum to the 
larynx must be divided on the dLs eased aide. The critical moment then comes when 
the tumour must be seized with the forceps (Fig. 66) we have qiecially devised for 
the purpase and dragged fnrcibjy upwards. All the vessels entering the surface 
of the goitre should lie divided between two ligatures, otherwise they are liable to 
give way. 

The goitre cannot always be pullwl out from it« deep attachment.^ with forceyts. 
OociLsionally it is nece^saty to introduce a long, broad, blunt elevator, or an instrument 
likt* a KjKxin {Fig. 67), underneath the tumour so as to raise it up. 

iti the moat ditlieult caaeSt as in the one t^uoted above, the tumour may be 
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too large to allow of its being delivered throiigh the ai>erture of the thorax. In cystic 
conditions the procedure is simple : the tumour is incised, and the cyst wall is drawn 
forcibly upwards. In colloid tumours, on the other hand, one must make up one's 
mind to " exenteration," the size of the tumour being diminished by breaking up and 
removing the colloid material piecemeal, in much the same way as in " morcellement " 
of a large uterine fibroid. 

The main difference is that in goitre the bleeding Ls ko severe that the tumour, 
after being diminished in size, nnist be drawn as (juickly as possible to the surface in 
order that the vessels may be tied. If it has not been possible to tie the inferior 
thyroid artery previously, this nmst now be done, and therefore the tumour must not 
be pulled out too suddenly. If, in spite of every care, the artery is torn, the bleeding 






Flii. 6G. — Goitre lorctrps. Tlic riii;;-»lia|>eil 
blaiWs cnuso no li;i-inorrli.ige, while the 
rectirvfd hooks jirevt-iit thviii from 
»lil>l)iug. 



Fig. 6". — Goitre kjkmii for 
rult-asinjr iutrathorack- 
goitres. 



may be stopi»tHl by tinn pri>.s.Miro with the linger downwards and outwards until the 
vessel can Ih? cuiight. whii-h must invariably be done. Tacking the wound to arrc.st 
hjenn)rrhage is a bad pr«x'edure. 

The after treatment, if ast-jtsis has U'eii attained, is conducted on the .name lines 
as in ordinary goitre. The luitient should be well enough to leave his bed in eight 
ilays. 

85. Operation for Recurrence of the Goitre (Stroma Secidiva). In the opera- 
tion for recurrent tumours we have a special problem to deal with. If a goitre has 
lieen exci.sed on one side by our normal proces^s, it rarely hapi^ens that the other lobe of 
the thyroid d«'velops to suoh an t>xtont as to cause trouble. It occurs most commonly 
in diffuse follicular colloid tumours. The reasons are obvious why recurrence .><hould 
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occur more frecjuetitly after etiiitileiition than after exL-iHmo.i But if the advancing 
rlis^B^ in the half of the thyroid whii'h has been left behind once gives rise to 
ilyspntea, one imtst he prepared for difticiilties in the oj»ci"ation. We have to deal, on 
the one hand, with grtjwths of very large size, and, on the other hand, with those "which 
extend doe[>ly. .Such growths, especially if they are very closely apijlied to the 
trachea, give rine to trouble in spite of the possibility of the displacement of the 
cervical viscem towards the operated side, beeauKC one cannot again jterfonu a simple 
excision. It v& not easy, therefore, to find an appropriate method of dealing with such 
diffuse colloid goitres. 

We recommend the following piocedure : — The tummir i^ freed all round so that it 
can be isolated in the usual fashion. If the upper pole ajijteura relatively healthy, 
the iirterjew and veinM going into it need not be ligatured. A ]>iece of the thyroid 
gland is left in utii connected with them, and, after eru.shing its cnnnection wth the 
re-st of iheglfttid, with our goitre cnisSiing-forceps (Fig. 00, a), the crushed part maybe 
ligatured, and the remainder of the tumour excised in the iiHual way. 

If the upijief pole is entirely diseasied, and if the dislocation cauiiot be done without 
lignture of the su|>erior thyroid vessels, they should first be tied. The goitre is then 
dislocated and the large tbyroidea ium veins ligatured at the lower jwle, the goitre 
raised (as far a^ fwssible without haemorrhage) from the tnu-hca, and the resection 
[lerforiaed in the nuinner we have de^scribed for ordinary cii.scs that are iulherent to 
the trachea, i.e. without ligaturing the inferior thyroid artery. The vessels whjch are 
s*«u running upwards deeply in the neighbourhood of the tmchea to the surface of the 
tumour arc caught with forceps, and the goitre tissue i.s incised vertically close to the 
i.sthnius. In this way a posterior capsule i.s formed from which the colloid matter is 
to l»c removed by blunt dissection as completely as possible and the ves.sels tied. 
The dissection is to be continued laterally beneath the caji-Hule until a flat mass of 
goitre tissue is separated from the posteri<ir )>art of the thyroid sufficient t^> maintain 
the thyroid function. The portion thus sejiarated is? then coni[»letely He%'iired from 
the pwirt to be removed and the vesHcls tied. 

Excision of a residual goitre is also rendered more difficult on account of the 
cicatrices of the previous o[X!ratiou. These cicatrices, which are sfituated on the 
surface of the ttnnourj cause adhesion to the surrounding pitrts, including the nuisclea 
and the cajtsulc, so that the goitre can only lie rendered movable Ity working from 
the lateral aspect under the muscles and ttividing them tnmsvcrsely along with the 
iioft parts, thus leaving the eutini cicatrix attached to the goitre. An endcavoiU" is 
thcti made to work the linger iindernealh the veBi>el.s i>aMsing iiitJ) the gland from 
aljove downward.'* and inwards, so as to be able to ligature them, atid to deal with 
the accesHory veins and the superior thjroid ves-sels. The upficr pole can then be 
turned downwards mo as to reach the |)osterior surface, which can lie .'separated com- 
jmnitively easily. Ry drawing nut the Upper horn the inferior tli^Toitl artery can be 
reachctL It is ea-nicr to free ditticult goitres, es[tecia]ly those which extend deeply, 
or are adherent below, if the tumour be drawn upwards ao that its connectinns are 
put on the stretch. No time, therefore, shouKl be wasted in aejiarating cicatrical 
adhesions from its anterior surface. 

86. Iiigattire of the Thyroid Arteries. As regards the manner in which tbia 
operation i.^ to be carried out we have nh-eady said much. If one wishes to lij^ture 
two or more of the thyroid arteries at the same o[ieration, but cannot decide until the 
operation is in progress which, or whether one will ligature vessels or excise the 
tumour, a .similar inci.sion is made a,-* for excision of the goitre, and the thyroid ia 
espjeed in the same way. Ligature of the sni>erior thyroid arteries is, as a rule, easy, 
but the satne cannot be said of the inferior thyroids. There are caMe.>i in whii-li, after 
the operation Iwis been begun, it is found to be easier to exciiiie half the thyroid gland 
ibttU t'J perform proximal ligiiture of both arteries, 

Ligattire of the thyroid arteries, originally suggested by Wiilfler for ordinary goitres, 

* BranQer hiA ibovu tbat of 13 p«r cent of recii]Tepce.x after tljyroiil op<.'rjttioiia tlie majority are 
ftlln' cTiDcleiLtioii. 
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finds it« chief upplicatioo in the following pathological conditions* of the thyroid 
gland : — 

1. tn Basedow's diaease. In this affection a comI>ined excision and ligature gives 
still better results than ligature alone (see Albeit Kocher's mouograjth on Basedow's 
disease) ; but excision is oftt-n tcxi dangerous, and one is verj' gUid to leave matters 
alone after litratiiring the three thyroid arteries •which are chieHj tlilated, 

2. In large vaseular colloid tumours, esj>e(!ially of the diffuse kind, where excision is 
too serious an undertaking, first on account of hajmorrhage, and, secondly, on account 
• tf the suddea loss of a mas;} of thyroid tissue whiehj though dlaeaaed, was still assiat- 
ing to maintain an otherwise imjierfect function. 

We consider that the chief ini|k.>rtance of ligature of the arteries is as a preliminary 
operation to excision. It diminishes the Siizc of the tumour, cau.se^ shrinking of the 
veissels, imi^roves the local as well as the general condition!*, and allows of the jterfomi- 
ance with safety of an o[ieration, which, without jireliminary ligature of the vessels, 
would have ex(MJ!sed the patient to the greatest danger. 

87. Excision of In&amed and MftUgnant Tumours of the TtiTToid. hi itiAamed 
goitres, and in inaligiinnt goitrt;^, t!ie enveloping niutiole.'ion the anterifir aspeet, as well 
as the outer e^ipsule, mu.<it be removed, just as in the caae of the cicatrical condition 
alluded to in imragraph 79. The opemtion is, however, more ditiicult and dangerous, 
because one nuist cut round the gland before dislocating it, and vein.i as large as the 
internal jugular are fretiuently met with which are tirnily adherent to the capsule and 
which must be divided. Moreover, the arteries lie \'ery close to the intiltrated .surface, 
and are difficult to aeeuro- Hence, although excision is the (piickest method of cure, 
it haa often to be abandoned when the goitre in inilamed. 

Ill malignant conditions portions nf the tracliea and larynx may have to be 
removed. If the teao]>liagi.is is al.Ho invoived its outer miiM-ular coat inuiit be divided 
tirst, for one can often satisfy onenelf that the mucous membrane at any rate can be 
left behind an a continuous tube, which makes a great dirt'erence to the healing of the 
wound. The result of exci.sing malignant goitres will not be sati.'ifactory until early 
operation becomes the rule, i.e. until every case of goitre which i?* rapidly enlarging is 
at once ojierated on, iiistusid of submitting it to measarea which favour the forma- 
tion of adlje-sions and of malignant thrombi. 

la all cases where a goitre is to be excised for severe dyspn<ea. general anaesthetics 
must be absolutely dispensed with, on account of the danger of as]ihyxia, or of a sul> 
sequent aspiration [ineumonia. The latter dej>ends on the aspiration of the tracheal 
and bronchial accretions, and asj these art! often copious, ether is contra indicated, 
esfiedally if administered with a ma.sk without retiewal of air. A mixture of ether and 
air, iidministered in projier proportionK by Bralin's appaititus, may Itc allowed. 

During the la.'it five years we have, like Konx, performed, except in very rate 
jnittttnc«s, our oj»eratioiis for goitre under cocaine (a 1 iier cent solution, not re^jeated), 
and WH3 can assert that by its use not only is the iminetliate ri.sk of a.s]ihysia obviated, 
but also subBeriUent pneumonia, bronchitis, venous hiemorrhage, and the disturbance 
of the healing of the wound caused by vomiting. 

88. Innominate Artery (Fig. 68). Thi.s i.s the nearest artery to the heart which 
it \!s fienni-vtibk' to ligature. The operation \f. a dangerous one on aectmnt of seeondary 
hR'nionlitige. As a rule, therefore, the simultaneous ligature of the twu chief branches 
in which the recurrent circulation takes place isi preferable. These two vessels are the 
common earotid and the vertebra! arteries. 

The pulsiitifin nf the innominate artery can Iw felt at the suprastt-rnal notch. To 
ligature it an ribliqne incision (Griife, Winniwarter) is made from the junction of the 
middle and luwer thirds of the unlerior liorder of the right sterno-miwtoid to the 
anterior **urface of the maunbrium sterni. After dividing the skin and fascia, the 
sternal origin of the Hterno -mastoid \s>, separated from the sternum. Two veins are to 
be uvoiiJed, namely, the transverse vein connecting the two anterior jugnlar.s at the 
(•Uprasternal ivotch, and the transverse terminal portion «f the anterior jugular Iwhind 
the origin of the atenio-maatoid. The outer borders of the steroo-hyoid and aterno- 
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thyroid muscles, which are attached to the posterior surface of the manubrium stemi, are 
drawn inwards along with the branches of the descendens noni nerve, and the second 
layer of fascia is then divided. In this way the common carotid artery is reached 
behind the sterno-clavicular articulation. The right inferior thyroid vein is ligatured 
and divided. After pas.sing between the stemo-mastoid and the lastrnamed muscles 
the carotid is followed downwards to its junction with the subclavian, below which 
the trunk of the innominate is ligatured, the pleura, which lies posterior and external, 
being avoided. The left innominate vein crosses from left to right in front of the 
artery. The vagus nerve, which descends in front of the subclavian artery, the recurrent 
laryngeal nerve, which winds round it, and the phrenic nerve are left uninjured. 



J. THE INFERIOR LATERAL TRIANGLE OF THE NECK 

This triangle is Ijounded by the clavicle, the stemo-mastoid, and the trapezius. 
The surgery of this region is simpler than that of the upper lateral triangle. It is 
here that the great ves-sels and nerves pa.ss to the arm, and that many of the branches 
of the subclavian artery and vein are to be found. The floor of the triangle is formed 
by the first rib and the first intercostal space, together with the lateral muscles of the 
neck, esjwcially the scaleni. 

The normal incision for this region corresj Kinds to the line of cleavage of the skiu, 
and is almost transverse, ]ias.sing from the origin of the stemo-mastoid at the clavicle 
outwards and slightly upwards to the edge of the trapezius. This incision is employed 
in ligaturing the subclavian artery, and is described w^ith that operation. 

Quervain, as we liave already stated, turns down a flap containing the stemo- 
mastoid muscle in order to thoroughly expose the deep stractures of the neck (Fig. 69). 

89. Subclavian Artery (Fig. 70). Arising behind the manubrium stemi, the 
artery arches over the pleura and ajiex 6f the lung and above the first rib between the 
scalenus anticus and medius, then ]jassiiig beneath the middle of the clavicle 
between the subclavius and the serratus magnus to the outer surface of the thorax. 
It may l)e securely oomjiressed at the outer border of the scalenus anticus muscle. 

To ligature the artery a transverse incision is made a finger-breadth above the 
clavicle, beginning over the clavicular jKjrtion of the stemo-mastoid and passing 
outwartls and slightly upwards to end at the anterior border of the trapezius. After 
dividing the skin and platysma, the clavicular branches of the descending superficial 
cervical nerve are seen and nmst lie divided. They imss over the clavicle to supply 
the skin over the shoulder and chest down to the level of the second rib. The external 
jugular vein, which lies along the posterior border of the stemo-mastoid, and finally 
winds round it to join the internal jugular, is to be avoided. It is dangerous to open 
this vein, because it is kept patent where it i>a.sses through the fascia, and air may be 
drawn into it during inspiration. In case it cannot be drawn inwards, a double 
ligature is to l>e applied l)efore it is divided. After dividing the fascia the omo-hyoid 
muscle ap)^)ears at the inner angle of the wound, and passes upwards and inwardis in 
the fatty tissue which contains the lymphatic glands of the triangle. The muscle is 
drawn cither upwards and outwards, or downwards and inwards. In the fatty tissue 
lie the suprascapular artery, running outwards behind the clavicle, and the superficial 
cervical artery, running backwards and upwards. Al)ove the latter, but under the 
deep fascia, is the larger transversalis colli artery, which iiasses backwards either upon 
or through the cords of the brachial plexus. After the adipose tissue has been 
removetl the large nerve conls of the brachial plexus (covered by a thin fascia) apjxiar 
between the scaloni, and jmiss alniwt vertically downwards under the clavicle. The 
relation of the artery to the plexus is very definite. The scalenus anticus is now 
followwl downwards in frtmt of the plexus to its attachment to the scalene tubercle 
(tuberclt of Lisfranc) of the first rib, liehind which lies the artery overlapped by the 



musculo-«[jirj.) and cireiimrtex uervcn ; the lowest (from the eighth cervicAl atid first 
<lorrta.l Tiervea), which lies inost deeply and in contact with the arteiy, ty the ulnar 
rtnd to the tilkes of the iiiu3cuk>!*|iira.l and iiiedian nerves which go to the tntiscte^ 
of the forearm and hand 

90. The Spinal- Accessory Nerve (Fig. 71). The apinal-accessory enters the 
tmsterioir triangle of the iieck after n]>(>eiiring froin lieneuth the Jiiiddk' of the posterinr 
IjOrder of the sterrio-ioiLrttoid iiiusole. It lie.-i tpiite sniMirfit'iully beneath tbe jeei* 
fasciu, and i»a.*(se,H oblirjuely downward.-* and Imckwards to the under surface of the 
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K. BACK OF THE NECK 

The surgery of the suboccipital region has already been dealt with along with the 
back of the head (see occipital artery and the great and small occipital nerves) ])age 56. 

No large vesisels and nerves lie in the lower part of the back of the neck. Incisions 
are often required in this region in inflammations, especially boils and carbuncles, 
and may l)e made without fear of injuring important structures. 

For the operation of o])ening the spinal canal, see page 178. 

In the distressing condition of spasmodic wry-neck we have obtained excellent 
results by dividing all the muscles which rotate the head, including the small sub- 
occipital muscles, at the same time preserving their nerves of supply. The mobility 
of the head is only interfered with to a very slight extent. The division is carried 
out through a transverse incision (?ee Quervain's description of our procedure, tiemaifu 
MetUcale, 14th October 1896). In the same jtublication are given the theoretical 
grounds on which we rugartl myotomy rather than neurotomy as the proi)er method 
for si»astic conditions. 



L. THORAX 

rhe indications for surgical interference in the thorax have become greatly 
incroased in recent years. Not only do diseases of the external soft parts (including 
the mamma) and the ribs play a very large i>art, but diseases of the pleura have 
also become accessible to surgical treatment ; and the surgery of the Inngs, and 
even of the heart and pericardium, has made great advances. Even diseases of the 
niedinstinum have Wen attacked surgically. 

TIk' peculiarity of operations on the chest is due to the interrupted bony wall. It 
has Ik'ch proved that access to the deep structures is obtained, as a rule, with lea-st 
injury by excising the ribs, and not by going in through the soft ^larts between them. 

93. Internal Mammary Artery (Fig. 68). It supiilies the inner surface of the 
anterii»r wall of the thomx, and gives otF perforating branches to the skin. It lie^3, 
with its accomimnying vein, upon the pleura, sei>arated from it only by a very thin 
laviT of fascia, and lower down also by the triangularis stemi muscle. Anteriorly are 
the costal cartilages and the intercostal muscles. 

It is lig-aturt'd by making a transverse incision in those intercostal §paces opi^osite 
which the sternum is narrowest, preferably, therefore, the second. The incision is 
carried from the middle line of the sternum transversely outwards between the costal 
cartilages. After tlividing this very thin and often interrupted membrane we reach the 
nuisctilar tibn-s of tlie internal intercostal, which pass downwards and outwards vnth 
a well-marketl fa.scia upon their under surface. After these are divided the artery is 
Neen descending uiM>n the pleura alnnit 1 to 1 em. from the border of the stemmu. 
The vein lies to its inner side. In the lower intercostal s[>aces the internal mammary 
artery lies somewhat farther from the Iwnler cif the sternum (1^ to 2 cm.) than it 
dtvs higher tij*, and is se]ki\n)teil front the pleura by the triangularis stemi muscle, on 
which it lies. In the.si» interiMstal s|vn>es the artery retjuires consideration mainly in 
tlie o|HMi»tion for oi>i>ning the ]x?ricanlium. 

94. Intercostal Artery (Fig. 72). The chief branch of this artery runs between 
the two intoro«>stal muscles at the lower Ixvrtler of the rili, a smaller branch running 
aloiig the upper Kmler of the subjacent rib. The arterj* is not easily ligatured, 
Uvrtuse it lies hidden under the overhanging lower margin of the rib. The oblique 
tibrt's of the external intenv^stal nmscle are divide^l close to the rib and drawn down- 
wanls. The nerve, an»l with it the artery, cjui now lie drawn down out of the groove 
of the riK and an aneurism neeille is cixrefully }iassetl round the artery. To secure 
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It may be exposed in the same way as the artery — for the purjKjse of stretching it in 
intercostal neuralgia (Fig. 72). If one has only to do with a single nerve, the incision 
is made from the prominence of the erector spinse muscle along the rib and down to 
the bone. The external intercostal muscle is sejmrated from the lower border of the 
rib, and the nerve is pulled forwards by a blunt hook from beneath the overhanging 
rib above. Where more than one nerve is involved, a vertical incision is made over 
several ribs. 

96. Amputation of the Mamma. The removal of the mamma alone is a very 
simple operation, and may be done by means of a curved incision with the concavity 
upwards along the lower border of the gland. The gland is shelled out subcutaneously 
by separating it from the fascia covering the pectoralis nugor up to its upper border, 
and then dissecting it off from the skin. We have often ])erformed the operation in 
this way in diffuse adenoma and multilocular adeno-cystoma (rnaladie kystiqtie). In 
li}>oma, circumscribed adenoma, and fibroma situated in the deeper part of the mamma, 
the latter may be thrown upwards, and the tumour shelled out from its under surface 
without removing any of the healthy gland along with it. When the tumour is 
situated superficially a simple radial incision is preferred, the skin, superficial fascia, 
and a thin layer of gland tissue being divided and the tumour shelled out. 

97. Badical Operation for Cancer of the Breast (Figs. 73, 74). When we have 
to deal with carcinoma of the mamma the extent of the operation is quite another 
matter. In this case we nmst not be content with sinii>ly excising the gland itself, 
but we must simultaneously remove all those \)&rts where cancer cells have wandered 
secondarily, and whicli are often only discovered at the operation. There are four 
recent researches which have very thoroughly shown in wliat directions cancer of the 
breast tends especially to .spread, antl which have demonstrated the course of the local 
recurrences formerly so frequent. The first jwiper is by L. Heidenhain,^ the second 
by Harold J. Stiles,'- the third by Grossmann,^ and the fourth by Rotter. On the 
basis of a very large number of anatomical researches these authors have shown (as 
formerly did Gussenbauer, Waldeyer, and Langhans) that lymphatics full of cancer 
cells can frequently be demonstrated in the gland tissue of a carcinomatous breast, 
both in the immediate neighbourhood of, and also far removed from, the primary 
focus. The authors are all unanimous in stating that the chief direction in which the 
cancerous infiltration spreads is along the retro-manmiary lymi>hatics. Moreover, 
cancerous emboli are to be found in the 8Usi>ensory ligaments (ligaments of Cooper), 
in the corium, in the peri-mammary fat, as well as in the connective tissue septa 
between the lobules. The efferent lymphatics open into lymphatics lying in the 
fascia covering the pectonil muscles, and thence accompany the blood-vessels on their 
way to join the axillary glands. Only the lymphatics from the inner part of the 
breast follow the branches of the internal mammary to the sternal glands. 

The excellent work and statistics of Halsted, Rotter,* and Joerss* have clearly 
shown that the modern oiieration for cancer of the breast has given very much better 
results by keeping in mind this wide regional dissemination of the cancer cells. In 
the last twenty years we have obtained relatively good results in the 212 cases which 
Dr. Meyer has tabulated ; 31 per cent of the cases were free from recurrence after a 
jjeriod of at least three years, liut lately still l)etter results have been obtained as 
i-egards both local recurrence and permanent cure. 

Joerss, from a table of the results obtained by Halsted, Rotter, Cheyne, and 
Helferich, reckons that 42 per cent of the cases are free from recurrence after three years. 
Lennander has published the statistics of 74 cases operated on by Dahlgren (1887- 
1897) ; he found that 53 per cent of the cases were free from recurrence after more 
than three years. M 'Williams, however, denies that the results of the modem 
"heroic" operations are better than formerly. In 100 cases, of which 66 could be 
traced, he only found 17 survivors (25 per cent). 

' Langenbeck's Archir, Bd. 39. * Edinhurgh Medical J<mrnal, 1892. 

* OckrOnte Preisschrift, Berlin, 1896. "• Berliner kUnische \\\>chefischrift, 1896. 

' Deutsche Zeitschrift fiir Chirttrgie, Bd. xliv. 
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To ensure good reaulta in carcinoma of tlii' breast the ■wliole gload and its proceasBSj 
liie akin and aubcntaDeous fat, and tbe pectoral faiicia, must be removed, in every case. 
The pectoral fascia cannot be iiroperly removed \vitboiit at the same time removing 
the pectoral muscles. Tbe operation described in the previous edition must therefore 
be modified as follows :— The operation is begun by employing the laptiermoat part of 
the incision shown in Fig. 73. The incision, is at firat carried only from the clavicle 
downwards to the anterior fold of the axilla, Thia portion of the inciaion (which we 
employ also for excision of glandtt in the axilla) is different from that of Halsted, and 
leaves a very good scar. The main incision is marked out on tho akin with a few 
acratches with the knife iw as to show the extent to he excised, tuul is later deepened. 



'mmi^. 



.Btcepa m. 

- 1 iiiiar li e&d of trtcepa. 



-Liinu hmil of trtcep*. 



- Teres ni^r m. 



-tAtlfts. darsi iii. 
-Feet, mqjor m. 



-Semtufl mag. m. 
-Bit, obllqaa m. 



FlQ. 73. — Bkin iacuioD for reraoral qF s c&rclnomaitaus breast. 



After dividing tbe s^ldn and the sii[)eriicial and deep fascia, the cephalic vein is to be 
avoided in the furrow between the upiHjr border of the jiectoralia nwijor and the 
dtlt4jid. The vein is the guide to the interval betweea these muaclea. Tbe pectoralia 
major 18 freed with a blunt instrument an inch or £0 from the arm, the fiiiger is then 
ijassed underneath it, and the muscle is divided, two or three artery forceps being 
applied to tbe vessels supplying it. 

The pectoralis minor is then freed and divided close to the coracoid pnMiess. Tbe 
nenrea and large axillary ves-sela now apijear surrounded by fat. By carefully dissect- 
ing off the fat and glanda downwards from the cluvicle and coracoid process the 
Mcillary vein is exftosed in its whole extent. The branchea of the axillary veaaels are 
grasped with forceps cluse to the niain trunks before they are divideiJ. With the left 
baud the fat aud glauda are further stripped off the anterior surface of the sub- 



scapulariis and keiHsinius dorsi iiui.sele«i until the surface of the aerratua tnugims miuH-k 
aiipears covering iho ribs. The posterior thoracic nerve ami long thoracic artery 
wLich lie on the L^hL'st wall, us well aa th« sulwtupuJar ner^*e» On the posterior wall, 
aumttt aJwiiyH be prL'scrved. TJiey must often lie removed, aa the lymphatics accompany- 
ing thejii frei{iiently contain cutu'ei* cells (lleidenliain). In this May, by ren)ovin|,' 
tlie fjit and glands along vfltli the ftiscia, thv axilla ap[>eara like a <li8secting-rooni 
prepanition. The incision ik now prolongt'd dotvn wards l>elow the luamina to the 
sternum. The fascia and fat are striptwd off the latisaimusdorrti and .serralus magnux, 
and the coHtal origins of the jiectoraJis minor are exiiosed. These are detached, and 
the {perforating branches of the intercoiital vesscLi are secnretl with forcejiK. 

I'assing over the ribs towards the middle line imder the pectoralis major, we 
reach its thick sternal origin and the origin of the rectus abdominis. The jieutoral 
mustJe is divided at its origin, and along with the breast is aejtaraled from the ribs 
and intercostal muscles. 

The incision is now timde through the skin above the breast, and « skin Hap is 
diasected from the subcutaneous fat as high Uji m the clavif^le, when the clavicular 
origin of the pectoralis major is divided cIohc to the clavido and the upfter costiil 
origins of the muscle cut through. 

Moat of the artery forcejm can lie i-emoved after twisting the vewselg. Ligatures 
are only ajtpltcd to the arteriesi and veinn close to the main ve&selH, ami also to the 
jierforating l>ranches of the inten'ofital vesnels. If preasure forceps are preferred, 
ligature-s am Ih; di.-ii)ensed with. 

In this operation the axiUary glands, the ]K.Ttoral fascia, both [lectoral musrles, as 
well as the mamma and skin covering it, are removed in one piece. 

The last step consists in cleaning the ve*«-li» liehind the clavicle and removing 
one or two lymphatic glands which are occasionally found lying subeutaneously close 
to it. If diseased glands are met with still higher up, the Iiest jtrocedure is to prolong 
the incision over the eSavicle into the RUptuclavicular triangle, .so that the dissection 
may be eonlinueil along the subclaviiin vessels* as far aa the angle between the sub- 
cltivian and internal jiigular veins, where a malignant glaml ia often found. If 
necessary the clavicle must be divided, the aupraclavicidar triangle thoroughly cleared 
out, and the Ijone wired (Madelnng). 

The !jii|iraclavicular triangle is cleared out by a number of surgeons {Halsted, 
( 'ushing) in every case of cancer of the breast, On two occaaioija Cuahjng injuretl 
the thoracic duet, and obtained in tme eiu«e a perfect result by suturing it. We have 
fw'caaionally divided the thoi-acic duct in other ojicration.'s. In one instance ne were 
informed by the asKi.stant who looked after the drcMsing of the case that the (esophagus 
must have been iiyureil Ijecause the milk which the jfatient swallowed came out 
through the wound ! As a rule the duct heals [terfectly without being sutured. 

The operation for carcinoma of the mamma can l:»e jierfornied with very little h»*» 
<d' blocjd, and therefore, in s[iite of its extent, with little shock. The branches of the 
axillary vesseb (sujierior thoracic, acromio-thoracic, long thoracic, and wubscapular) are 
ligatured [jroximally, and only salt solution is used lor irrigation. The free ex|>OBure 
i^f the vc'isels aUow3 of the axillary vein being resected if the glands arc adherent to 
iti* wall. 

The wound is closed by bringing togelhej" the flap so that the axilla at any rate is 
complet4?ly covered. A single drainage, tube Ls inserted at the posterior axillaty fold, 
and should ]>aHS up betweeiL the acapnia and the che^t wail as far as the clavicle. The 
I»art of the wound which cannot be closed tan be at orice grafted by Thierech'i* 
method. 

The functioiml diaturlmnces which follow such an extensive operation and removal 
of umscles are not so severe aa one would exjiect, Iwcause the anterior librea of the 
ileltoid are able to pull the arm fon»'ard.^, and the latifisiinua dcnm to adduct it. The 
complete removal of glands is a more imjmrtant matter, and the obstruction to the 
flow of lynifdi, eapecialiy if the main vein has t>een ligatured, is a more serious 
coroplicatioti. In ihis fiwe a wilid cedema develop!^ with elephantiasis of the arm, 

n 



1 62 OPERA TIVE SURGER Y 

which may last for mouths or years, and which interferes much more with the function 
of the arm than does removal of the muscles. 

It is to be considered a great advance that careful investigations have taught us 
that in cancer of the breast, as in cancer elsewhere, operation can bring about radical 
cure to an extent formerly believed to be impossible, and that the main duty of the 
surgeon is to prevent local recurrence and recurrence in the nearest glands. 

The above operation is a severe procedure, but it is certainly that which gives the 
best prospect of cure, and it should be performed even in the early stages of the 
disease. In cases where definite reasons exist for not carrying it out, the mere 
excision of the tumour sometimes gives a surprisingly satisfactory result. According 
to the table of our cases drawn up by Dr. Meyer, six (75 per cent) out of eight partial 
excisions of the breast for cancer were free from recurrence after three years. This, 
which is much better than that obtained by total excision, is only natural, as the 
disease was still in an early stage. These case.s show, in spite of Heidenhain's 
demonstration of early epithelial changes going on in the neighbourhood, that the 
wandering of cancer cells in the gland itself is less to be feared than the spread in the 
efferent Ijrmphatics leading to the axilla. 

Surgery of the Chest Wall and Pleura 

98. Thoracocentesis. As the pleura closely invests the deep surface of the chest 
wall, its surgical treatment will be best considered with that of the chest itself. 

Puncture of the pleural cavity has in recent times been extensively employed in 
the medical wards for diagnostic as well as therapeutic purposes. If merely a hypo- 
dermic needle or the canula of an aspirator be used, it may be pushed through any 
intercosttU space, provided care be taken that the skin and soft parts be firmly pressed 
into the intercostal s{>ace by the fingers of the other hand in order to make sure of 
the proper place for puncturing. This is all the more necessary when a very large 
trocar is u.sed for the purpose of establishing puncture-drainage (Biilau). In this 
case the puncture should be made at the upi)cr border of the lower rib, as with a large 
instrument there is no danger of injuring the small artery which lies here. The large 
intercostal vessels and nerves which run at the lower margin of the ribs must be 
avoided, and it should be remembered the space is often pretty narrow. A 1 i»er cent 
sterilised solution of cocaine should be injected at the point of puncture. In using 
a large trocar it is desirable to make a small skin incision to facilitate its introduction. 

The value of puncturing the pleura for diagnostic purposes has been fully 
recognised ; but all punctures are mere half measures, and where the indications are 
to make an oi)ening into the pleura, it is far more satisfactory to resect a piece of rib so 
as to obtain an opening of sufficient size. 

99. Besection of Bibs and Pleurotomy (Figs. 75 and 76). A i^rtion of rib is 
frequently removed without there being any intention of opening the pleura, as for ex- 
ample in tuberculous and acute infective csteomyelitis, and in chondroma and sarcoma 
of the rib. The ojxjration is very simple and may be quite easily i)erformed under 
cocaine. 

An incision is carried through skin and muscle down to the Iwne, midway between 
the upper and lower borders of the rib, no large vessels or nerves being divided. The 
l^eriosteum is incised and carefully separated with an elevator from the outer and inner 
surfaces of the rib, and the exi^osed portion is removed by means of a suitable pair of 
bone forceps. In detaching the intercostal muscles from the up{)er and lower U)rders 
of the rib, special care must Ixj taken to keep close to the bone. The ends of the 
divided rib should be rounded off, otherwi.se the ves.sels and nerves may be injured. 

Behind the jjeriosteum is the i)leura, from which it is seimrated by the very thin 
intrathoracic fascia. These three layers are incised in the direction of the rib. In 
doubtful cases the presence of the exudate may be pi-eviously ascertained by an 
exploratory puncture. 
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Very often resection of one rib is not sulHeieiit. In this case a iioitian of the rib 
above ia removed through the same inckion by drawing the skin well ujiwards, the 
plem-a being opened in the same way as before, A threaded aneuHsni needle is now 
mtftjdncod, first at the outer and then at tbo innt-r extremity of the luwer o|)ening, 
ftnd i« |»as8ed ea«h lime beneath the intervening tissues of the inlercoatal s|Miee and 
out again at the extremities of the u|)[>er pleural opening, im aa to ai>[ily two ligaturox 
to the vessels along with the jtleuiu and tnuscle.s. The two plcuntl o[>cningrt are ikjw 
(inited by a vertical incision between the ligatures, tlins making a horizontal X-sliaped 
ojiening. The ligaturea must be firmly applied if the bleedhig from the intercostaJ 
arteries is to be thoroughly controlicd. 

When a j>ermanent drain is t^^i be provided the oj.>ening should be made at the 
kiwest part of the cavity. In the nmuimar^" line this in dfine by removing the cartiJi^ge 
of the aixth rib ; in the lateriJ region the rigjit pleum wiil still be fi^xjiied by removing 
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Pio. 76. — Simnle re^eotlnn of t\K Ttie jwrioBteutJi tovfiiaK tlj« rib atiWriorly hia been cliTiilfd aui) 
r«tract«it with tliir iutcrcnnUil iiiii!icte.<i ; :i sitiull un'Ji^ian Iksa b«eD made through the {Xtnterior 
lay«r of ]MrioHt«ii)n mill the s\\h\iuiKnt ptiiinu Ax a, rule if thti iMiiIa of two ribit ilt* bai>il 
of |i«rioDt«Jun tlnjy ^liottM iml fxj kfl, 1ml sIkiwU he utiippeil cIT with cutting forceju. 



the ninth rib, and the left \>y rennjving the tt*[ith rib; posteriorly in the hcapiilar line 
(on both aides) by removing the twelftli rib. A preliminary puncture should never be 
made at thes^e lowest limits^ because the diaphragm may l>e imniediately subjaeeiit to 
the wall 4>f the chest. It if? better, therefore, in the first iiistiince to ojien the pleural 
eavity in the reginn where one is quite certiiiu of finding fluid, f'.^. where its presence 
ha» previoUHJy been a.scertainud by puncture, or by aspiration with an exploring syringe, 
^Vftor a free ojwning has been made, a prof* or the finger is introdrictrd to a.^eertain 
the Jee|jeis.t ^*art of the cavity, over wLicli a second o{»entng may then be madt- by 
reflecting a piece of rib. In this vray proviaion ia roado for s^vringing oat the eavi^ 
through two o[jenings. 

Sithede in right in ntating that the subaeipient expansion of lung takea place beat 
whcni the thorax \s opened at ita deepest and most posterior part. He advises 
resection of 6 cm, (2 J iti».) of the ninth and tenth ribs in the 8ca|mlar line, thereby 
differing from Konig, who resects a portion of the aixth rib in the axillary line, but 
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does not obtain such rapid healing. By following Schede's procedure the cavity may 
be at once washed out, a short and wide J-shaiied tube being used to allow of the 
free escape of the fluid. 

Repeated washing out of the cavity is, as a rule, to be avoided, as, according to 
iSchede, it interferes with the adhesion of the pleura. Foetid empyemata, however, 
should be washed out, and retention of pus must be prevented by efficient drainage. 

Rroca is right in asserting that an "empyema necessitatis" should never be 
allowed to develop. A purulent pleural exudation cannot be too early e>'acuated, 
for it is only in recent empyemata that there is a pros^^ect of the lung fully expanding 
again. Physicians do not yet sufliciently appreciate this. In those cases where, as 
the result of injury, a virulent septic pleurisy deveIoi)s (a frequent occurrence in 
military camitaigns) the success which attends prompt surgical treatment is very 
striking. Complete mobility and exitansion of the lung is obtained by early and 
thorough otMiration. Heck (Xew York) has published statistics which prove the value 
of early oi^ration, including resection of rib. Of one hundred and ten uncomplicated 
cases under his observation, where the diagnosis had been made early, all recovered. 

Schede )\»» also showTi the advantages of 
resection of rib over aspiration, not only as 
regards mortality, but also as regards per- 
manent cure. 

100. Extensiye Besection of the Chest 
Wall. Thoracotomy and Thoracoplasty. 
Extensive excisions of the chest wall are 
called for in empyema with coIlai>se of 
the lung. Closure of the almcess cavity is 
here a mechanical imiK)ssibility in conse- 
quence of the rigidity of the wall. The 
oiHjration is also performed for new growths, 
especially for chondromata and sarcomata 
of the ribs which have invaded the pleura. 
The operation goes by the name of Est- 
lander's oixsration, although individual ex- 
tensive resections had previously been 
performed and published (Cerenville). Est- 
lander, who further developed the procedure 
which Simon had previously adopted, makes 
a vertical incision, dissects back the soft 
{Kirts, and resects a number of ribs sub- 
l»erio8teally ; the skin is replaced, and the 
(H'al area of the chest wall, no longer 
supported by the ribs, is able subsequently to sink in. Schede introduced a 
much more thorough and extensive o|)eration ; he makes a large curved incision 
which commences jwsteriorly between the vertebral column and the scapula, and is 
continued do\^•nwards to the lower border of the pleunv ; it is then curved forwards 
and upwards to the anterior axillary fold, ending immediately below the ])ectoraIis 
major. The soft i>art3 are reflected off the chest wall and tumetl upwards, and all the 
ribs from the second downwards are then freed subperiosteally and divided at their 
costal cartilages and posteriorly. The intervening intercostal muscles with the 
thickened pleura arc then removed, the latter being previously thoroughly opened. 
The visceral pleura is scraped with a sharp spoon, and the external soft jwrts are 
then replaced over it. 

Schede's method, which jilaced the oiwrative treatment of old-standing empyemata 
with contraction of the lung on a sound basis, has been improved by Depage, who, after 
merely dividing the ribs through the incision, turns the entire area of the chest wall 
upwards as a flap, and then resects the ribs subi)eriosteally from the inner surface. 
This certainly is a far less severe method than that of Schede. For its success. 




Fig. 7(5. — Makiug a tree oiieuing into the 
thorax l)y resecting i>ortions of two ribs. 
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cavity one or two ribs are excised in the situation of the sinus. If there be no 
fistula, or if it be in a position unsuitable for exploration, an exploratory puncture Ls 
made in the axillary line to determine the lowest limit of the cavity, and one or two 
ribs are here resected. 

An oblic^ue incision is carried from the opening through the soft parts in an 
upward and l)ackward direction between the scapula and the spine, as high as the 
second rib, or as far as the preliminary exploration has shown that the cavity extends. 
The ribs and intercostal s[)aces are divided seriatim along this incision. If the cavity 
reaches as high as the first rib it also must be resected. 

The dissection is now carried forwards from the first incision. The lower and 
anterior limits of the cavity are followed with the finger, and the skin, the soft i>arts 
of the intercostal spaces, and ribs (or the costal cartilages) are divided along this line. 
The flap so formed, consisting of the whole thickness of the chest wall, can now be 
gradually thrown upwards in ioto, and the j>osition of the lung and state of the 
visceral pleura examined. 

If, on dividing the pleural adhesions, it is found that the lung is still capable of 
exjKinsion, and that the adhesions can be i)eeled off, nothing further requires to be 
done, provided the lung expandH to fill up the cavity. But if the lung does not 
ex^Kind sufficiently then Depage's oi)eration must be resorted to, rib after rib being 
resected from the pleural surface of the raised flap, commencing with the lowest one. 
In f)rder to make the flap thoroughly movable, it may be necessary to resect even the 
first rib, but this is no easy matter. Owing to the firm adhesions the subclavian 
vein may be torn, as liappened to us recently notwithstanding all care. StuflSng and 
subsequent suture of the vein prevented any evil results. 

If, after Dej^ge's oijeration, it is found that the costal pleura is so dense that it 
is impossible for the chest wall to fall in sufficiently to come in contact with the 
shrunken lung, the requisite area of thickened pleura must be removed from the 
inner surface of the flap. 

When one has to deal wth a more limited cavity, the flap methods of Schede, 
Keen, and Dejtage are not necessary. The ordinary Estlander operation is all that is 
required, the portion of the ribs covering the cavity being resected subpcriosteally by 
mean.s of a .simple longitudinal incision. But it must be borne in mind that 
occasioniiUy a large cavity is divided into two iwrtions by a dense septum, so that the 
obliteration of only one of the cavities will not bring about a cure of the condition. 

Fig. 77 shows the extent of the incision and the procedure to be adopted for a 
limitetl empycnui. 

If it l.H> desircil to perform an osteoplastic operation according to Delorme's method, 
i.«-. to replaw the flap that has been reflected, a small piece of each rib which over- 
lies the i»osterior limit of the cavity may be resected through separate small incisions ; 
the riks having Wen already divided anteriorly, a portion of the thoracic wall can now 
Ih.' folded l»ack like a door on its hinges. The dense and thickened visceral pleura 
covering the collapsed lung is iiicise<i and stripi»ed forward and backward off the lung 
until it expands agtxin. 

101. Transthoracic Laparotomy. Oitening the abdomen through the pleura and 
the diaphragm is chiefly ivrformed in exj^sing the convex surface of the liver for the 
purpose of <HH.'niiig aWosses or hydatid cysts (transthoracic hepatotomy) (Figs, 
7S, 7S>). Transthoraoio laj>arotomy may l>e i»erformed also in opening subphrenic 
alwcesses. 

The presence of an alwcess having l»een ascertained by an exploratory puncture, an 
incision 4 in. long is made extending obliquely forwards from the anterior axillary 
line lH>twivn the seventh and eighth ribs, or in the i»osterior axillary line between the 
eighth and ninth ribs. The fascia and the nmscular fibres of the latissimus dorsi and 
external oblique are diviiled. The iiericxteum covering first the one and then the 
other rib is seimnUtnl all n>untl with a sharp rasjaton-, carefully avoiding the pleura, 
and at least t\ ins. of lH>th riks are excised. The pleura is now shut off with a 
continuous circular suture intn^duceti so as to surround the area where the opening is 



the glistening bluish upper surface of the dm[)hragni exiiosed. The diaphragm, •which 
fornL'^ a somewhat thin layer cif musi;k' LeUveen tli"; jileum and jieritoiieruii, is then 
iocised. 

If the peritoneum is not adherent to the upper surface of the iiver a contiuuoUB 
circular suture must aUo be intro<lti€eiI l)etiiveeji the piiriL-tfil and vjs<-eral ]^M?ritone«ni- 
The liver abscess* (or hydatid cyst) is then a[ieried — with the tlierinonatiten' if deeply 
sitiiated — and thi- cavity i>; then .stiitfed with iodoform gauze. 

102. The Surgery of the Lungs. Surgical interference on the lungs is nt the 
present time practit-aliy limited to tlie eviicoation of ahsceHses. It is almo-st always 
useless, for tubercular cavities owing to the jiresience of tnl»ercle in tha neigh bourhoud, 
while in bronchiectasis its advantage i« donlttful on account i:tf the iitinj3>er of cavities, 
TuDiours and hydatid cysts are, however, oci-asionally accessible to surgiml interference. 
Whenever the j>ie»enee of a. drcuni!<cribL-d abscess ban been diagnosed on physienl 
ciamination, and when the bLictcrioIogical and Ixisttflogical chiiriicterH of the pus have 



Fio. Sy. — ^TranaplettraJ eipnsure of tlw convex surfsce of tha liver. ITje soft tLtsii«!> of the iiiWrcJO»t«l 
spaCH linri! IteeU ligattireil at tlie extr*lnitiira of the ilivided rila ; the part Iwtween tlie 
lignture-s hns Iweu cut awRy, TIh' oo&tal and lUBplirBgJnntic pleiini nre stitcbcd together 
with n deep *uture whkh ijmts off the rt-st of tlic pknrel onvltj- : the two Uj-ers of tha 
plciirii, tlif diipliraKin, and tlit' peritoneum bava biwu incised, (Hid the upper Mirfa«je of the 
liver ex)K)»iHl. 



shown that it is curable (elastic fibres art> absent in hronchiectfims, while in phthiKical 
fttvitifc,<j tulx-rele brtcilli aru jtresent), Kurte (see Borcliert, Ijungenlieok's Arc/tii\ Bd. 
kiiL) recommends the folluwinii proi-edure ; Chloroform is admiuijitercil, bnt as two 
cadts of aiphy.tia have been rei'tirfleJ, it is Iwtler to perfurm the entiix^ oi*eration, or at 
any rate the second part of it, uiidi-r coraine. 

The soft i-sirts ure turtiod up in the form of a Haji, wth its eon^'exity downwards. 
Hint the ribs are extensively reaeuted over the aWe.Hs. The pleura in then ojieued, air 
Ijeiug prevented from entering it by shutting off the area with a cotitinuoufi autnre. 
The sutures should not incdude too ujuch of the lung, and sliotdd not \>e drawn too 
tightly; moreover, tmp|iuratiou being present, they should, of course, coii.«Lst of some 
absorbable material. The situation and (le[ith of the abs^esis qk ascertained by an 
exploratory ptuicture if p;d]iation is not !*ntti(.'ient. In "ijHJtiing the ubscesi,*' it is a gornl 
plan to uf?e the therm* i-cuutery. 

Ha-moiThage hi the chief danger a-s hirge vessels often tniverse the aWeas. If it, 
[$ irujiotisible lo ligature the ve4ssel or to y&^i a suture beneath it, the cavity should 
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be stuffed with iodoform or xeroform gauze, which is also the best form of after- 
treatment. 

To oijen cavities at their most frequent seat, namely, the ajiex of the lung, proceed 
as follows : — Carry an incision outwards from the inner end of the firat intercostal 
space parallel to the clavicle. The skin, fascia, pectoralis major, and both inter- 
costals are divided, but the internal mammary vessels internally, and the axillarj' 
vein externally, must not be injured. The periosteum having been di\-ided at the 
lower border of the first rib and carefully detached, the lower two-thirds of the rib are 
resected, leaving a bridge towards its inner border so as not to injure the large 
vessels lying \x\pxi the rib. The position of the cavity is ascertained by an exploring 
syringe, and a small incision is then made through the pleura and widened with 
forceps. 

Though surgical interference with the lung has met with so little success, statistics 
show (provided pneumothorax can be prevented) that we may in future expose the 
lungs with less timidity in cases of injury, foreign bodies, inflammatory conditions, 
and tumours. 

According to the researches by Tuffier, Hallion, Qiienu, and Lorget, on exposing 
the lung, sudden pneumothorax can be prevented not only by accurate suturing of the 
visceral and parietal pleunv, but also by inflating it artificially, by inspiring and 
expiring into compressed air. 



Surgrery of the Heart and Pericardium 

The heart, ever active and difficult to deal with, has at last yielded to surgical 
treatment. Several important works have now api>eared on "The Surgery of the 
Heart," the most imjiortaut being those of Terrier and Raymond (translated and 
enlarged by Lardy and Beck) and of Braun. Pare had recognised that every wound 
of the heart is not necessarily fatal, and Morgagni had shown that one of the chief 
causes of death was due to compression of the heart by the accumulation of blood in 
the pericardium. In li:>88 Fischer gave a careful review of 452 cases of injury to the 
heart and pericardium, and showed that in a certain number of cases recovery had 
resulted. Kose has pointed out that to save life it is necessary to prevent the heart's 
action becoming oi)pressed by the extravasated blood. 

The majority of persons who receive a cardiac injury, even a perforating wound of 
the heart wall, do not die directly from the injury (as in Kronecker's case of stab of 
the heart), but from the subsequent loss of bluod combined M-ith the emptying of the 
heart, the result of i)ressure of the extravasated blood on the large veins (Cohnheim), 
It has been proved by the statistics and experiments of Del Vecchio, Bode, Elsberg, 
Salomoui, Bloch, and Filijwtf, that a perforating wound will cicatrise firmly if the 
results of bleeding are avoided. A fibrous scar is formed, which may, however, later 
on lead to the formation of an aneurism and rupture. 

If a person who has sustained an injury in the region of the heart is found to be 
suffering from great dyspncea with cyanosis, or from colla{)se and anaemia, and with 
corresponding variation in the pulse, and if on examination haemorrhage into the 
l)ericardium, with or without simultaneous hsemothorax, is discovered, immediate 
exposure of the heart is clearly indicated, first, with the object of opening the 
j)ericardium and cmi)tying out the extravasated blood which is compressing the heart, 
and, second, to suture the wound in the heart. 

103. Puncture of the Pericardium (pericardiocentesis). Puncture of the peri- 
cardium is now only jterformed for diagnostic purposes. Pericardiotomy is to be 
preferred for evacuating fluids. According to the researches by Ferrand and 
Voinitsch-Sianojentzky, fluid collects in the pericardium between the heart and the 
diaphragm, chiefly anteriorly and towards the apex when the patient is in the sitting 
posture ; when the jmtient is in the recuml)ent posture it also collects between the 
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chest wall aad tbe anterior surface of the lieart towiards its luaae, and round the lat^e 

Id paracentesis of the [lericttrdiiun we umat avoid tlie internal inaniiim)"y veiiselti, 
which Ue 1 to 2 em, from the edge of the sterinim. If the puncture is ntade in the 
fourth or fifth intercostal space 2| ins. from the edge of the .sternum, as recommended 
by Dieidafoy, the pleura will almost certainly !« enconutereil, and occasionally tlits 
edge of the lung. If it is made in the fifth intercostal space (Baizeau) and directed 
upwards, the heart itself may be injured, as happeiieil iu West's fatal case. The 
best point at which to puncture is, therefore, in the sixth intercostal space, close to 
the edge of the sternum (Delorme, Mignon, and Voinit^sch). 

104- Pericardiotomy. Oilier led t!ie way in o]iening the pericardium by 
resecting a ewtal curtilage, and it wa.s he who had j>reviou»l_v recommended resection 
of a rib as the best means of opening the [ileurai ca\ity. Larrey wt-nt in along the 
lower border of the seventh rili, between the cheat wall and the diaphragm. We do 
not agree mth Voiiiitach (to whose valuable papers we owe so much) in conaitlering 
it advisable to alter the method of oi>eration according to the amount of fluid present. 
It is much more important to adopt one definite procedure which will suitice tVtr all 
cases, becauae the operation is very rarely called for. and has to he done in an 
emergency. It is neccAnary, therefore, tn know how to cut down u[»on and open the 
pericardium a3 rapidly iju^ [joasible and with the least injm*y. In this way the urgent 
symptoms are combated, aftt-r which a more extensile opening may be tuaiie if 
□ecesaary. 

The interpleural space through which the j-tericardinm can l<e reached -witliout 
interferiag with the pleura ia, according to the careful investigations by Terrier and 
Kaymond, very limited as well a.s very variable in jiositioii. AH are agreed that the 
junction of the sixth co=ital cartilage with the sternum i* the .■>]iot where, in the 
niajoiity of cases, neither large ve^i^els, pleura, nor lungs intervene between the cheat 
wall and pericardium ; it is here, therefore, that the ])ri!nary ojwning should as a rule 5ie 
made. The sixth left costal cartilage is rei+ected, and this nhould be the first step in 
the opeiution of i>ericAr(iiotoray. Delorme and Mignoji hiul previously proposed to 
remove the sixth costal cartilage, but they now remove the fifth also, YoinitBch removes 
also i*art of the seventh costal cartilage lu^ well as jiart of the sternimi. 

Statistic.'* show conclusively that in injuries tn the heart the pleura is generally 
damaged a-s well, and contains extra vacated blood, hence sjieeia! care need not be 
taken to avoid injuring it. It is true, however, that the precise steps of the operation 
will dejtend on the site of the injury ; for e.vatniile, the sname procedure may not be 
e<:juall}' suitable for a le.sion of an auricle as for a lesion of a ventricle near the ajiex 
of the heart. But if, by a definite method, we are able to o[>en the [lericardium 
without interfering with the pleura, and if we can then extend the field of operation 
according to the nature and place of the injury, such a procedure certainly de>*erve» 
the preference. 

ire hnvr. J'ltund m the cadaver t/mt tfie /Qfton'in;/ meihficl enaf/les otn/ to mrt^t the 
rtJfuiremenis : an angular incision is employed, the one limb j^wsshig down the middle 
line of the flternuni, the other running outwards along the sixth left fosta! cartilage. 
Should a very large opening be required, the I'ertlcal limb may l>e prolongc<:l &» high 
m& the second intercostal s]utce, and the other limb along tlie up[»er border of the 
uxth rib, as far a^ the mammary line. 

The periosteum of the sternum and the i>eriehoiidriiim of the sixth left costal 
cartila^je are stripitetl Imck along with the pectnmlijs major until the elevator can 
be jKissed behind tlie costal cartUage, which in then divided with forceps close to the 
slemum. If stil! more exposure is desired, the periosteum of the sternutn is stripped 
upwards along with the attachment of the ixjctoralb major, and the costal cartilages 
of the fifth, fourth, and third ribs should be exposed aubjierichondrially and divided. 
In the outer part oi the incision the attachments of the pectoraliH major and rectus 
abdominis are seijarated along the upper border of the sixth rib. The sijrfmeurosis 
of the external intercostal nmscle and the fibrea of the internal intercoHtal musn'Jo 
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alonjit with the ]>erichondriuiii are stripi*ed off the cartilage. Tht triangularis stemi 
is tlius t'Xjxtiied, with the internal mammary veasels lying on it. The tendinous 
attaeliments of tins niuwrle to the sternum and the sisth eoatal mrtilage iire carefully 
divided, and the internal mammary artery unA vein are ligatured if tiie Itranebea 
|iassiug towardn the middle line are well developed. By passing the finger into the 
cavity It^ft by the removal of the sixth rib, the tougL glistening jtericardiuui can be 
reachwL If necessary, the peritardium can now Ije punctured or incis«?fl, or the edge 
of the pleura (to be flistinguishe<l by the pad of fat covering it) is jiUshed aside by 
the fiiiyer and raised from the ix'rieardium. The intercoatal muscle, along with the 
internal maunnar}" vessels, is luwhed aside with the pleiu-a, as, according to Delonue 
and Mignitn, it is firtuly iMlIitTf-Tit tn it. 
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Fio, si. — Opttijiig the [>ei»Mii<llurii. The 6t1i ca>it;tl inrtilnu,- lj;is Wnu tutirsly tijivi.il ; the refltctiOTi 
uf the jiltuni baa Iwcti ratmctwl outwardn, ilh r iivi-ling the triaiigul^a sterni, Tlie intfrmiJ 
utiiuiDJHTr iirtBi-)' lin!! bi*en double ligature<l ai>.l iln iikd find the iierlcnnlimii opene*!. 



Ttie fifth eost^il cartilage, iind, if iicce.Hsary, the third and fourth hKso, are 
gra^^tually raised as their eternal attachments are tUvitled, iitid iit the same time the 
pleura in stripjied Imck from their iuner surfaces ; unleiis this is done carefully the 
pleura is very linble to lie torn. In this way the thin costal cartilages and the 
muiwles attached to them are thrown upwards, and by UTenching the cartilage* from 
their attachments to the ribsi they can be folded liaokwards as one Hap. 

By dividing the periciirdinni along the eilge of the hturnum and outwards along 
the line of the fifth intercostal space, the heart can l>e insjtectcd and i»aljtated from 
the auricles down to thea]»ex, 

[i: Fig. SI the >.ixth costal cartilage should lie removed close to the gternum, the 
inuM'U-s should Im- se[iarated from their attuclinients and not di^-ided, iind the 
triangidariH sterni should not be separated from the pleura. 
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If enough room ia not got by dislociiting the CDstal uartilagtis, it ia quite easy 
eitber to remove ixirtioua of the sternum (Durand) or to separate the pleura from its 
|x)»terior surface, and to divide the sternuDi (.Hubjieriosteally) transversely abo%'e and 
bekiVr- \ by dislocating the right costal cartilages the Hup of sternum can Iff; folded 
over to the right side. 

la urgent cases wljere it is importiint to exjwse the heart rjipidly, we are of 
o|tiinon riiai jt is too serious a matter to begin to rejjeet the sternum itt ont-e. Tb*re 
imn be no doubt, however, that I'wirijz's method of dividing the sternum in the middle 
line and throwing it over to the left akle along with the left costal cartilages? gives 
very good access, as nlso do the methods of Wehr, Hydygier, and Pagenstechcr. 

According to Ninni, Rotter has introduced a metlKxl wliicb on ]trinciide particularly 
refrains from [treserving the pleura, Ifeeanse this memlmine is almost always implicated 
in the injury, and the removal of IiIuchI from it cannot, therefore, fail to be of use. The 
incision ia similar to that of Wehr, and con:sistis of a Hap, the base of which i-s towards 
the right, but while Wehr divides the sternum above and below, Hotter leaves it 
intact. Rotter carries two iuci.sioiis outwards for 4 to 5 ins., ea^^h connnencing \ in. 
from the loft edga of the iiternum, the uiijier at the level of the lower lx»rder of the 
third rib, the lower at the lower Iwirder of the fifth rib. The outer extremities of 
the*e inciAinns, which extend right through the chest wall, are united by a vertical 
tiicisioD in the mammary line. The pleura is opened, and by dislocating the 
costal cartilages the flap is folded iawardsf, the fourth and fifth ribw having been 
divided through the vertical part uf the incidion and the intercostal arteries ligatured. 
The internal marnmarv" artery is preserved. 

hs a matter of fart, surgeon.'; who have had opportunities of operating on the 
heart have u|i till now not avoided injuring the pleura. Where an injury to the 
pleura has obviously occurred, i.^. when Laimothorax ia present, Kottcr's [irocediire 
murf hie considered, for it ia a comparatively simple prficedure. But, judging from 
our exi»erienee in other raises, it is still open to question whether free exposure of the 
pleura does not add c msiderably to the colla]ise which is alreaiiy present Moreover, in 
wonitii the vertical limb of the inci.sion is (■oni plicated by the preaeuoe of the mamma. 

It is lieyond doubt that we can attain our object by varioua methods, and the 
(tosition of the external wound is to be considered in choosing our method. Hehn 
was the first to successfully suture the heart, and hi.s case prove<l that the procedure 
may be the meana of rescuing a person from certain death. Parozzanid and 
Ptegenstecher have also reported successful civses. The latter surgeon was able to 
cfiilect ten cases of heart suture with six recoveries {all in Wf.iunds of the ventricles). 
Farina wtw the first to attem]it .suture of the heart in the living subject, but his case 
wa-s riiot !?ucces3f\d. A study of the reported cases of heart suturing and of the 
uumerous ca^es in which the heart has lieen exposed sliows that many diflerent 
pTOC^ures liave been adopted. 

When the operation is performed, not for wounds of the heart or the coronary 
arteries (which can be ligatured), but merely to expose the pericardium, t.^. in 
sufipurative j^wricarditis, complicated and severe procedures must be avoided, and we 
shoubl rest uatisfied with resection of the .sixth, and if neceasary also the fifth, costal 
c»urtilftges. 

Infective exudative f»ericarditi«, aa well as all other suppurative conditions of 
the yicricardium, constitute an absolute indication for pericardiotomy ; a.^ in suppura- 
tionn elsCHvherc, mere puncture or expectant treatment is to be denounced, 

A few words roust, lie ^aid regarding the treatment of the heart after it has l>een 

Med. According to L. Brann, Heitler has recommended that the heart should be 
Irtinted with cocaine liefore introducing the sutmes, so jta to prevent retiex arythmia, 
Lougo prefers catching the wound with toothed forceps and holding the edges 
together. Ilebn leaves the first suture long so as to facilitate the introductioti of 
the others, 

There are still three other directions in which the surgery of the heart has tended 
to develop, viz. niasaage, cardiocentesis, and cardiolyfiis. 
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Tuffier has ex^xmed and massaged the heart of an animal for paralysis after 
anaesthesia, and for synco^ra resulting from embolism. 

Watson, Senn, Bergouin, Bruhl, and others have proved the efficiency of 
cardiocentesis in animals in cases of entrance of air into the veins, and thence into the 
right side of the heart, and in cases of distension of the right side of the heart. The 
procedure ha.s also been employed in the human subject. 

In " adherent i)erieardium " Delorme exposes the heart and sepsurates the adhesions 
between it and the i»ericardium with the hand. We have endeavoured to perform a 
similar operation on the cadaver, but in spite of the utmost care the heart was torn. 



M. THE BACK 

105. Ligature of the Posterior Scapular Artery (Fig. 82).* An incision is made 
from a little outside the vertebra prominens, obliquely outwards and slightly down- 
wards towards the shoulder. It passes over the place where the superior angle of the 
scapula can be felt. The skin, fascia, and trapezius are divided parallel to the fibres 
of the muscle, whereby the upi)er border of the rhomboideus minor is exposed, running 
from above downwards and outwards. Externally is the thick belly of the levator 
anguli scapulae descending from the neck to be attached to the angle of the scapula. 
By pulling this muscle outwards the artery will be found upon its under surface 
passing backwards from the transversalis colli artery. Ui)on the thorax lie the 
upper part of the ilio-costalis muscle internally, the in.sertion of the scalenus posticus 
superiorly, and the ribs and intercostal muscles externally. At the level of the 
middle of the infraspinous fossa the artery will be found by making an incision along 
the inner border of the scapula (Fig. 105). At the upper angle of the incision is the 
oblique lower edge of the trapezius muscle. On detaching the rhomboideus major 
from the scapula the artery will be seen upon the under surface of the muscle, 
running ])arallel to the border of the scapula. 

106. Suprascapular Nerve. An incision is carried upwards and inwards through 
the skin and fascia from the root of the acromion towards the vertebra prominens. 
The trapezius is divided in the direction of its fibres. The supraspinatus muscle is 
separated from the spine of the scapula up to the suprascapular notch, where the 
nerve will be found lying upon the bone. 

107. The Dorsalis Scapulae Artery firom behind. The incision is made along 
the upper border of the latissimus dorsi, which can be defined by palpation a little 
behind and above the {Kjsterior axillary fold. After dividing the skin and fascia, the 
upper borders of the latissimus dorsi and teres major come into view, and the lower 
border of the teres minor is seen at the axillary border of the scapula. The artery 
wiU be found at the inner border of the long head of the triceps by exposing the 
lower margin of the teres minor two finger-breadths below the humerus. 

108. Surgery of the Posterior Mediastinum. It is chiefly the posterior 
mediastinum and the organs contained in it, esi)ecially the oesophagus, which have 
been subjected to surgical interference. 

Stoganov (March 1899) collected fifteen cases of posterior mediastinotomy. The 
operation was performed twelve times for abscesses or spinal disease, twice to divide a 
stricture of the oesophagus and to excise a carcinoma of the oesophagus, and once 
for tuberculosis. In addition to this, Forgue performed it once for the removal of a 
foreign body from the (esophagus, and Leobet once for division of a stricture. 

Stoganov describes the history of the operation, and ascribes its origin to Na-ssilow. 
Nassilow in 1880, after studying the surgical anatomy of the region on the cadaver, 
described the technique of the ojieration for exposing the oesophagus for foreign bodies 
and tumours. Quenu and Hartmann adopted his method in 1891. Obalinski opened a 
tuberculous abscess in the mediastinum after Bockel had previously recommended it ; 
and Vincent, Aufiret, and Schoffer had performed the same operation for spinal 



In passing down over the lateraJ asi>ec1a of the bodies of the vertebrae, great care 
must be taken to avoid the cord of the symitathetic. The azygoa vein, which, 
together with the vagus, lies along the right sitie of the cejiophagiis, must be either 
pulled aside or tigdtured. The oeaophagui*, which can now be [lUHed into the wound, 
may he incised when there is a foreign body or a, atrictui'e ; if a Beoplaiim or a 
diverticulum exiata a resection may be performed. Both ends must be drained, and 
the lower one, of course, useil for feeding. 

Heidenhain (Langenlieek's Airh. Bd, lix.), tis opficiseil to Qnenu, Hartmanu, and 
Kehii, prtfera to reach the ] interior niedia-Htinuni through a kingitnditiul skiu incision 
t^Iosc to the middle line (a transverse incision lieing made thniugh the nmsclea), and 
to at once resect one or more transverse processes, together viith the heada of the 
ribs. The reniova! of only one transverse proeess is sutHeient in aduTta to allow of 
free accesa to the mediastinum. The »oft part* are separated from the lateral and 
anterior aspects of the bodiea of the vertebra;. Injury to the pleura is nejt a matter 
to cause anxiety. 

If a [leriiijsophageal absoess In the upper jmrt of the nicdia-stintlin does not 
vmvh farther down than the third dtirt<al vertebra, it can easily lie reached from 
the neck. 

An incl-iioii i.s made over the clavit'le, and the surgeon either pa-sses down between 
the two h«afla of the aterno-mastoid, or, what is Iwtter, divi<leH that muscle trans- 
versely immediately al>ove the clavicle. The dissection is then continued to the left 
of the po-Hterior aspect of the aterno-clavicular articulation, along the outer aide of 
the coinnion carotid and the inteinal jugular vein. In r>pemting on the right .side wi- 
pass down between these two vesseLs. Ry o|>erating from aliove and from behind. 
Heidenhain succeeded in freeing the oesophagus as far as its middle. He, liie 
Cavazzani, cureil a peritesophagea! abscess in this manner, lliusuniowskj*, by a 
similar procetkire, cured an acute i>o,stertor inediastinitis. 

In the dead subject we have exi>08ed an ceaophageal Dircinoma situated im- 
mediately op[K>sitc the divi.sion of the trachea. We con.sider it necessary a.s a mie tf> 
resect more than four rilj« — the second to the seventh, or the fourth to the ninth, 
according to the situation of the di»Ba,se. The incision is made vertically over the 
angles of the rib.<(, a hand's breadth from the middle line, through skin, trai»ezius, 
rhomboids*, latisgimus dorsi, and .nerratu-s posticu?). The tendinous attachments of 
the iliocostalis and longia'iimus dorsi are divided and the muscles retracted inwards, 
and about 4 inM. of six rihs are carefully resecteil subperiosteally. The intercostal 
arteries and nerves are clearly e.^cpofied, the latter being divided between two ligature*. 

The pleura, which is now exposed, can be readily separated a-s far jus the anterior 
surface of the vertebral colunm. The f esophagus, along with the tunmur, tiin now be felt 
to the right of the aorta, and, providetl there are no adhesions to neighbouring organs, 
it can be [mtled out. To scjiarate an adherent tumour from the aorta seems rather 
a daring undertaking, although Faraboeuf states that the aortic wall is very resistant. 
Uryant.i fnllowing Nassilow, only attacks the cesophagus frmu the left side, aljove the 
arch of the aorta ; below this point he exjmscs it from the right side, while below the 
ninth dorsal vertebra he considers it altogether too difficult to reach. In the ci\»e 
of ft foreign body in either bronehua, or in the oesophagus. Bryant forms a rectangular 
Hap, with its base over the spines, and resects only one rib, but divides and retrflct,<^ 
the neighbouring rilia above and l>elow. He determinetl, in two adults, that the 
distance from the upjjer incisor teeth to the sjnne of the first dorsal vertebra was 20H 
mm, (8 ins!.), to the second 219 mm. (S| ins.), to the third 2.38 mm. ^y^ ins.), tu 
the fourth 257 nim, (lOJ ins.), to the fifth 279 mm. (11 ins.), to the tenth 381 mm. 
(154 !"«•)• 

A review of the ojiemtive procedures which have up to the present time b-eu 

adopted in dealing with diseaaea of the jyosterior mediastinum shows tliat a distinction 

nmst be draivn between cervical and dorsal mediastinotomy. Hacker has clearly 

defined this difference, and Ziembicki has shown that under certain circumstances 

' Trtiiinni-tioiu ff the Amtrican SHrgiati Ataodatum, 1895. 
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it ma^ be adrantageous to combine the two methods^ as has been done in a few 

(1) (Jen>ical rn^diastinotomi^ bas been jierfonncii by ZJenahifki, Obiilintiki, Heideu- 
liaio, l{aauniowsky, Liinnann, tirid Hacker. lieidetibain a advk-e on tlie inetliwi to 
be pursued faaa been given above. Hacker has published aomn interesting |K)iiit3 
regarding his cases. On one tjccasiou be was able, by means of the Kotitgen rayis, after 
injecting iodoform emulsion through a rubber tube, to define the lower border of the 
abaccaa at the body of the fifth dorsal vertebra. Rednt-fw and the presence of gas 
could be detoettd above one clavicle when the head was inclined downwards. 
Hfidenbain also met with thjjs sign. In the after trtavlinent Hut'ker placed the body 
on an incline, and jn order to feed the patient |)ro[)tTly (the tesophagus being per- 
fonited) he performed gaatmatomy. 

Hacker, unlike Heidenhain, made )m dissection to the inner aide of the large 
vea^ls. The position of the abscess in the neck should determine the route to be 
followed. 

We liave found that tbt; cervjttal route is the iswsiest and least dangerous method of 
exposing the up|»er part of the jrosterior mediastinum for inHammatory affections, and 
theae are practically the more important cases. The acute inflammatory affections which 
cur here are genemlly consequent upon oesophageal perforation (foreign bodies), 
id in these catwfi the surgeon can hardly decide on an operation too soon if the 
Ltient's life is to be saved. 

(3) In dorsal nudviMinotomy the credit of having shown how to avoid the chief 
danger, namely, injury to the jileura, belongs to Heideohain. This accident has often 
occurred, and baa caused death by secondary infection of the pleura, Heidenhain 
makes his incision close to the middle line of the back, and pushes the srjft jwirts out- 
wardi5 from the !amina> till the transverse processes are exposed. The latter, along with 
the ends of the ribs, are resected. The deeper parts (to a depth of 4 ins.) can be 
reached with very little risk of injury by keeping to the lateral aspect of the Iwdiea 
of the vertebra'. The pleura, along with the thin subpleural fascia, can be puflhed to 
one side. The removal of only one transverse process Is Bufficient, aceordiug to 
Heidenhain, to enable the mediastinum to be reached, a point of speciaJ value in 
the caac of abscunscs. 

109. Ope&iug of the Anterior Mediastinum. Part of the sternum Is resected, 
the amount varying in size with the extent of the disease. We have resected the 
sternum on many tjccAsions, chieHy for the removal of metastatic growths secondary 
to malignant goitres. They always involved the manubrium stemi. On one occasion 
resection was performed for tuberculosis, on another for lueniorrhage from the 
innominate artery. Wg adopted the procedure of Bardenheuer, but were satisfied 
with merely disarticulating at the .stcrno-clavicular articulation. Bardenheuer makes 
a tranaverse incision at the upper margin of the manubrium, and a longitudinal one 
downwards over the same bone. He then divides the clavicle and the tirst two rib« 
aubperiosteaily on both sides 3 or 4 cm. from the margin of the sternum, separates 
the periosteum from the deep aspect of the latter, and divides it vertically. 

Giordano has devised the following osteoplastic operation : — He makes a longi- 
tudinal incision to the right of the sternum and divides the costal cartilages after care- 
fully separating them from the pleura. A tranaveriw incision is then made above and 
beloWj the pleura is pushed back, and the aternnm dividtjd transversely in both places. 
This bone flap is rcHected, the costo - aternal articulations of the left side being 
luxated. 

Milton's is the most radical procedure. He makes a longitudinal incision down 
the whole length of the middle of the sternum and detftcbeft the xiphoid cartilage and 
the ligamentous attachments in the region of the Hnprnstema] noU'li. The two halves 
of the sternum are then |iulled apart by means of iiowerftt! books. His patient, who 
auli'ered from tuberculosis of the sternum, made a good recovery. 

110. OpeniiLg of the Spinal Gana.1. Laminectomy. Puncture of the lumbar region 
of the spinal canal, the introduction of which is due to Quincke^ is of growing import- 
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auce, a.ltLougb tiie latest indication for its use, namely, for medullary anteatheaia, has 
proved tmsatiiifaictory by the means hithfrto employed. 

The method of puncture has been explaine(l in the tliapter on amsesthesia. The: 
thief indication for lumbar puncture, as it is badly termed, is for diagnostic purposas. 
Not only can the preneiice of effusion of blood and of inflarainatory exudations in the 
subarachnoid sjiace be revealed, but the nature of the inflammatory process can also 
be establi-nhed by bacterial examination. This may be of considerable value, and 
should nevt-r be omitted, in doubtful cases. 

A further indictition for its use is, the dctemiination of the pressure existing in the 
subarachnoid space of the spinal cord and brain, and the nature of the eflFusion into 
these sjjaces. Very sijecial care must be exercised if cerebrospinal fluid is to be with- 
drawn lor therapeutic puqwBCS by lumbar puncture. Lumbar puncture does n<tt 
give any very certain measure of the pressure inside the skull, as the pressure may 
fall very <[uickly in the spinal cavity, and remain high iii the cranial cavity. Further, 
the fluid in the lumbar region (Voike) may be richer in albumen than it is in the 
ventricles. The transudates in cases of tumour, for example, are richer in albimieti 
than they are in cases of hydrocephalus. Lastly, cases of sudden death have 
occurred from lumbar puncture, IjeLauae where there has been a high intracranial 
[jressure sudden diminution of the [iretwure in the canal has caused the cerebellum l** 
be forced down into the spmal canal, with the result that paralysis of respiration has 
occurred from pressure on the medulla, Gnmprecht has collected no less than seven- 
teen such c&ms. 

The brilliant operations of Horsley have shown what excellent results can he 
attained, even in very advanced ease?, l>y removing the iiressnre upon the spinal cord 
caused by tumours ; and other surgeons have produced effects no less satisfactory by 
the removal of pressure caused by fmctiires and diHloeatious of the vertebrae or by 
the opening of abscesse*!. 

The operation is performed in the following manner -.^A long median incision ia 
made over the vertebral spines, and the muscles on either side (semispinale.'* aotl 
multliidiie ypinte) are sejiarated with the knife close to the bone. The strong fasciu 
covering the muscles may, if neccfwary, be nicked transversely. The exposed Apines 
are cut through at thoir ba-ses with bone forcepSj and removed together with the 
interspinout ligaments. The laminai are removed by first dividing the ligamenta 
aubflava transversely close to their upper and lower edge«, and then snipping through 
the laminiE on both aides, and levering them out one after the other until the spinal 
cord is sutHciently esjiosed. The fatty tissue is pushed aside. The large spinal veins 
are cut across after being ligaturt'd on either side, and the dura is divided in the 
middle line. The dura is, of course, not opened when it is merely a case of pressure 
from a displaced or fractured vertebra, or an extiiidural tumour or abscass. 

In cases in which the dura has Iwen ojjened it is to be accurately sutured. Com- 
plete primary union should result within forty-eight hours. 



N. REGION OF THE LOIN 



111, Nephrotomy (Fig. 83). Nephrotomy is performed Id cases of floating 
kidney in order to moor it to skin and fascia, to ojien the jielvia of the kidney and the 
renal calyces m cjises of hydro- and pyonephrosis, for nephrolithiasis, and for neoplasmss, 
A very important indication for nephrotomy ba» been recently introduced, namely, for 
the relief of t-ension. Tlianka to mistaken diagnosis, Heginald Harrison, tirat in 1878. 
and again in 1896, e-stablitihcd the fact that in acute nephritis with increased tension 
and induration of the kidney an incLsion into it was followed not only by disappearance 
of the pain, and of the blood and albumen in the urine, but also that the condition of 
the other kidney was much improved by the diminution of the functional demands made 
upon it. Korteweg has quite recently sta,tcd that any engorgement of the kidney, such» 
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kidney may al.-^o be thnjatenH.! with ..-n;^ ..ri:.-iijeiit. Pain in the loin, high remitting 
fever, diminution in the (jiuiritity of uriiit-. and >light an*mic symptoms, are the 
definite signs which, according' to K'.rttrw./;.', demaml an incision for the relief of 
tension, whereas in erases of chronic L-i-hriti,-. jiairi auA haemorrhage are indications 
for the iiame j >rf>ceflure. I^ratl. Guyon. AI^M^rall. an<I Hraak have also made 
contributions to this im{«irtant <jU»-.>rtion. 

Nephrotomy can be j-erformed from lichii.d < -r lr<-.ini the front. The anterior incision, 
recommended by Bergmann. i-^ ger.er^lly kii-.wn as the lateral incision, although the 
chief i«art of it lies on the anterif'r a.«T.it-ct of the ab<iomen. The angukr and flap 
incisions of Kunig an<.l Bardenheuer fau-K.- t'lO murh injurw 

F<ir the majority of ca.-*?- •^•f .^imi-It: nephrotomy th»r j-isterior oblique incision, as 
rec<mmiehded by Czeniy, Ka^t'-r. an^i Braun, i- «i'iit'.' .-ufficient, and nhould be re- 
garded as the normal iIK•i^ion in th»r lumV^r region. a.-> it corres^Kinds with the course 
of the vessels and nerves ami give« th-* l*-.«t iuTc's." t'> the deejier jiarts. Simon's 
longitudinal incision gives too little rivim. 

The incision begins p<J^teri^ -rly over the i.«r.'minence of the erect^»r s[nnu.' muscle, in 
the angle between it and the twelfth rir-. asd exteiid.-» forwards as far as the mid- 
axillar}' line. It divides the skiii \:A sut«utancou> ti^-ue. the strong lumbar fascia, and 
the muscles arising from it. viz. thv Ia:iv«:m-is d'-r-'i and the subjacent serratus ]>osticus 
inferior. The outermoyt digitatii.-n ■•! the !.i*L'»:niu» dorsi apjiears as a broad flat 
mass. The serratus ji.i*tifu- f'-rm* <t thin mu-^.-ular layer where it overlies the sacro- 
lumbalis. but IvyiMul it the fibre.- jKts.- oiJi'^u-rly upward.- and outward.^, forming a still 
thinner layer, which i< net alway> wtrll enough develoj*d to V* distinctly recognised. 
The edge of the >aop>-Iumt.iiiIis may f-ither l.-o ni'.-k-^i •■r drawn l<>rcibly inwards. When 
a larger inci.>ji<.'n is madi.-. the i>o«terjor l;»ordvr ■■: thv i-xtema! oblique masole of the 
abdomen, which de.-cends fn.in the la.*t rii- at tht- anterior angle of the wound, is 
divided transversely for a -h'>rt distancf-. a- a!--.- an:? the .-uijacent tiVtres of the internal 
oblique, which ascend oldiijudy upwards and forw;trds. Beneath the erector spinas, 
and ot.vuj)ying the interval K-twt-en it and the n:-'ke-l dges of the oblique abdominal 
muscles, is the strung, glistening, trans versely->triato.l lumliar fa^ia, which gives origin 
to fibres of the transver.>;»li< aKIouii:::* mus^ie. In i:']-'ui"r-ij.ky it is only neces.sary to 
di\ide the latissimus dor^i ai;.l thv lMnilk»r l.i.-.:-i K-:w«-n the outer Ix'rder of the 
erector spina.' ^under which i- the ■ ::U'.ir.itu- ]uii.!--r;mi and the jpo.<terior edges of the 
oblique abdominal niusoK-.-, thi- mus."lT.-s thr!ii~e'.vc- King left uninjure<l. After 
dividing this fasoi;i, the «>li:e ■■! thv «ji:adr.ttu- l-.ml^-nim is seen piLssing almost 
vertic-ally upwarils jmntllel :•• :::•- margin ■•! th-.- •■revt-.T spin*, lieyond which it 
jirojects. The last di«r>.il nerve .ip'.^ars at tLe l-wt-r i<.rder of the twelfth rib, and 
l«.ssos obliijixoly dowtiwanls and f(.Tw.ir'i<. svinvtim-.- iit.-Death and .-ometimes over the 
c«lge of the internal obliouo. The ili-r-hyi. ■iT-i-tr:-- i.erve ■ fr«.im the tir-t lumbar) extends 
downwanls and outward- fr<>m i::. :i;e ] r'-:.e i"<-:t:-'n. Wneath the edge of the 
quadra tu.-. 

The iiiitrr edgi- <>t the ■ v..i'i:v.:"- :::.iy vit'.vr i-.- !.:■ k-.-".! <..r drawn inwanls. The 
abumlant l.v-i^o ]>ost-n'n.i! :..:. .^\.-\ :;.e \ vsse".- w:.:..-h ".ir ":».-r;vath the tnin>ver.salis fascia, 
an- then exiM.M-d. Tho kii\ty :- :.--w r-.-.v h-.-i i-y rarefully s-eijarating this fatty 
r;>psuli' \Nith tlu' fiujiiT. 1: i- on'y it. v-i-.> ••: rlkitinj kidr.vy that pre.ssure mu-xt be 
ai>pli»'d to the aUK'nuTui'. \v.tr. •:-.■:,: ::..,• rr^ i.:. 1:. nephronij-hy the thin fibrous 
capful} } V'-, n'-i of the kiiin y :- ::-..:-.ii .i-..d -:r:p:-d from the organ, .-o tliat a good 
<:ri]> of it may bo in»lr.d«vi 'i\ t;:-, •.■•■.;r t >-.\ -v.f.ire- w}:ieh art usoil to unite it firmly 
to tin- luiiibar fa-»ia. The r\i>. •-•,.: k:i::.ty -il-:.,:.-.- lie- a: the liottom of the wound, 
whii'li i- lott o^^'ll in ordor t'.-.it :V.; r.r::. ^..ir ::-?:•■ iiiay extend from the skin to the 
kidtii y M)l<-tauvv. Tlio n, •.%<- .•.■r;,..".y «.:.• :.:::::r.i i:.-.?t n<t W- included in the suture. 
Wlun tlu- |ul\i- o! t!i, ki/iv.. y i- ..;•.;.>:•.-: .,:. i:.;:-:.:. is made directly into it from 
Ix-liiiiil. VWis ^^l^^•l'^'^l- a.iv.'.iv.i ' '. v :;. ^,i«<^ w";.-.rv r'.rtijn l«>iies (calculi) have to be 
n inn\i>,l, ov \\\u[v a uivt* r-i-:.-.-:; :• r.i::::. :> : r :► >-.-: xizt-r ojvning the jiehns, as, for 
f\ain!>!o. in »a-i'> of li\iivov.i|:.-. -> wiitro :;...• . >.r.ir.j: ir.to the ureter is unfavourably 
-itiiatoi. Il tl\i' pi>l\i- v-ai.:. ■: ,>t:-..r\x.ir^i< :v --.-.f.inL-.i j t:<tala is very apt to form. 
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VVTien there ib danger of a fistula being fonnetl, or when there is no need to taakt; 
jvn extensive opening into the ptivis, it is preferable to obtain accesa to it from the 
convexity of tUe kidney by a abort longitudinal incision, through which the finger can 
he ^)aaa«d in the direction of the hilua. tt i.H niOKt desirable ibat attch a longitudinal 
inciflion into the convexity of the kidney ('*Tuffier'» aectjonsacbnitt") should not be 
luaije too long, 

Zujideck hn.H dvmouHtrated, by means of beautifully injected preparations, that th« 
inf iaion should be mad© Blightly on the dorsal iiapect of the convex border, in order 
tt» avoid the anterior and poAteriar voscrular areas a^ much as possible. If thiH \a 
not attended to dangerous haemorrhage may occur. In a ease which we *5aw in tba 
[tractice of one nf nur colleaguea, the patient died as the reault of an incision into a 
healthy kidney. It is advisable to ligature large vessels which are cut in incising 
the kidney sultstance. 

Wlitjii the kidney aub&taneo lias been interfered with, it is de&irable to treat the 
wound by the ojien method, or to use a aecondai^ suture, nut only on account of the 
escape of urine, but because it has liceu our own exjierienct;, aa well as Dr. Tavel's, 
that the surrounding tiissues are readily infected in kidney injuries. The kidneys 
generally harbour and excrete micro-organisms which give rise to inHaininatitin. It 
is well, therefore, to give such patients a course of salol (45 grains a day) before the 
operation. The wound in the kidney, on the other hand, should Ijc very carefully 
closed, unions this is eontraiudicaled by the infective nature of the contents of the 
pelvis or paiHiUcliyma of the kidney. Careful »uturing is the best means of arresting 
the htemorrhage. If infection be present, a tampon i^ inserted down to the pelvis 
of the kidney, or better, a drain is introduced after thoroughly washing out the 
jielvis with sterile salt solution. The drain should be surrounded with serciforin 
gausM.', and tixed in jKisitioti with a strip of gauze and colkidion. The outer dreasings 
should be frequently clianged, 

112. Nei>Iiroraph7 or Nephropexy. The incision employed b that described 
in ijaragraph 1 1 1 and illustrated in Fig. 83. After division of the lumbar fascia 
the outer capsule of the kidney, fre(|uently very fatty, is exposed. It is beat 
to grasp the fat in large pieces with artery forceps, and to pull on it forcibly 
so aa to bring the kidney into the wound. The aaaistant pressejs on the ventral 
Htirface of the iiMoiaen so as to bring the kidney — which is often much di«- 
pJared when the [mticnt is lying on one .side — within reach. The surgeon seijeea 
the capaule of the kidney with forceps and drags it upwards, then aktche« it with 
a second pair lower down, and so on till the kidney has been drawn upwards as 
far aa possible. 

A curved needlu im now jiassed through the tundmr ajwaeurosis and through the 
cftp8ule of the kidney whci'o the lowest jjair of forceps is attached. The capsule 
proywr, together with the fatty capsule, in then tixed, and with it the kidney. The 
reniil capsule is now incised upwardu and artery forceps are apjilied to both edges, 
each cut edge of the capsule being then united to the lumbar afKinetirosLs with five to 
seven sutures. If, at the K'ginning of the operation, the fatty capsule has been 
pulled up and the renal captiule proj^>er sufficiently incisetl, an area of kidney sub- 
>!jltance about '1 ins. in diameter \a exjiosed in the deeper part of the wound, and 
(ter the autures have been put in as altove deacribod, it can be demonstrated that 
the kidney is no longer pushed down during initipimtion. The capsule m separated 
up a littlu farther in all directions, xeroform gauze intriMlueed, and the wound 
|.iacke<L The skin, which may be provisionally cloned over the packbig, ui covered 
with xeroform gauze and collodion, and over thia an antiseptie drea.^ing is applied, 
which ia changed after eight days. 

It i» essential thiit the ctuitriisatioa which follows shouhl Involve a conaiderable 
area of the kidney sub.^taiice itself, for it '\& only jn Ihiw way that we can guarantee 
a certain and permanent fixation. This, however, may be attaineti by the plan above 
de.'^cribed. The endeavour to obtain union V*y first intention has given us much less 
aatisffictory results than lias the njien methn*! nf treating the wound. The wound ia 
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completely healed in six wppksi. It iH useleaa to pftsa the sutures through the kidney 
substance, aa thoy always cut their way but. 

113. Nephrectomy (Simon 'b Operation). One kidney mjiy be removed when iU-— 
is the seat of a. uialigitunt ueojila-sni or othur disease wlutrh endangers or jirejudices.. — ■ 
the life of the individual, a« in infretive |irot*.ssei*, e:*pecially in tuberculous and 
suppurative afiFeotionn of the kidney. Total extiqiatioti of the kidney should only be^ 
l>ecft>rn]ed after it has been clearly proved tliat the other kidney is cajiable of 
satisfactorily performing the double function. 

In ne|)hrpetoiny wo have for years past adhered to the practice of diHdiiig the 
transversyilis rnusele as fai- forwards as to expoee the reflection of the fieritfliieuin on 
to the colon in the region of the [losterior axillary line, and at this jKjint to ojien the 
peritoneum. The incision, therefore, is almost the ssanie a« l^rginann'H, which runs 
<lownward.s from the twelfth rib Ixihind to the middle third of Pou|^*art's ligament 
Such an incision is only recjuired in the tiise of large tumours. We have always 
succeeded in passing the hanil through this opening far enough into the abdominal 
cavity to lie able to touch the opposite kidney and form an opinion regarding its aia- 
and consistence, and alsc* to feel the renal artery. The under surface of the liver 
and the region of the gall-bladder can also lie palpated, a step which is often desirable 
in order to settle tlie diagnoais. After having ascertained the preftence of a well- 
developed kidney on the other side, the |«jritoneiuu ii* closed ■with a fine continuous 
silk euture. I'ndoubtedly the method of direet paljiation gives a certain assuranee 
aa to the condition of the other kidney if aireful attention be paid to the size and 
condition of the renal artery. But in very fatty individuals considerable damage 
may be done by introducing the hand. 

Quite recently, by the introduetinn of the kryoscojie, we have been provided with 
a much more convenient means of judging of the condition of the other kidney. To 
Koranyi is due the t-redit of Iwving shown that the detenni nation of the molecular 
concentrAtion (t.f. the freeaiug-i*oiijt) for blood and urine give^ us a definite cSui- 
to the functional eaimbility of the kidney. If the freezing-]*OLnl of the hlood (nornuil 
0'56) does not sink hduw 0'58, the molecular concentration of the blood is nut 
abnormal, and the products of the decomposition of albumen are being satisfactorily 
excreted, as shown by the researches of Kasper, Kiimmel, and others. If the 
free/Jng-iroint of the urint lie not k^tjher than 0'9 (nunnul 10 to 3"0) it contains 
enough organic molecular constituents for the excretoty function i>f the kidney to be 
considered satisfactory. One healthy kidney functionates at once just as well ad the 
pair. To obtain infoi-mation a.H to the secretion of the individual kidney, catheterisation 
of the ureter may he employed, but this shniikl be limited as far as i>os.sible to the 
diseased iide. 

The method of removing the kidney depends on the disease. If |>osisible, the 
kidney is freed in toto after all the large vessels entering the capsule have l>een 
carefully ligatured, and the structures at the liilus are then carefidly isolateii. 
Tumours, even the size of the fist, can he removed from behind. The ureter, which 
lies lowestt is ligatured last, the renal artery and vein being first finnl^' tied, by the 
use of an aneurism needle and several strands of aiLk, 

Where suppm-ation is present, or where infective processes exist (as in tuVwrculfj«is), 
it is better to employ catgut. \Mien the kidney is freed, except for its attachment 
to the ureter, the latter in tied in two place.^ and divided with the thermo-caiitery if 
there be any chance of its containing infective material. In this case, iinJess it can 
be completely extirjiated, it is stitched to the wound. In aASt-a of tuberculosis, great 
good may be done to the secondary cysttti-s, when this is jireftent, by injecting 
iodoform emulsion along the ureter. Excision of the ureter Is, however, |>referablc. 
We have had excellent re.sults from this method. The wound is cloHeti, two short 
gla-SH tulws being introduced for twenty-four hours. 

For very large renal tumours the lumlmr incision Is not suitable, lu this cajn- 
recourse must Iws had to Berginann's anterior oblique incision, which extends from 
the apex of the twelfth rib (or it niay reipirre to be the eleventh, or even farther 
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■forward still) to the middle third of Poupart's ligament. This is also the proper 
itioision when the kidney is dislocated downwards, or when it is proposed to excise 
the ureter at the same time. 

The external oblique miiscle ia split along the course of its fibres, but the incision 
is not carried through th<? Recniid iimsculur layer. The fibres of the internal oblique 
are separated with a blunt dis-sectorj and, along with the nerves of supply, arc dra'wtt 
ftpATt vr\ih broad retractors. The wauie is done with the transversalL'j muscle. After 
the tranftvcrsalis fasfia hua lieen dividt'd, tht peritoneum external to the colon is 
espa^ed and ftiised with the fingers frotu the posterior abdominal wall as far aa the 
vertebral column. In doing this the ureter, which is raised along with the colon and 
easily recogniaed, can be followed upwards as far as the pelvis of the kidney and down- 
wards into the pelvis. Above, the kidney can be shelled out from its fatty and 
fibroui* capsule. In ojverating for tumoura it is imjiortant to strij) the capsule off 
entirely, for otherwise they cannot tte got out. If the renal cajjaule is very fatty '\i% 
separation ia often attended with considerable hteuiorrhage, and also after the 
libroiiii Mipaule has been sejMirftted it i.-i often ncceasaiy to plug and wait for a few 
minutes. One is often g]a<l, after the tumour has been freed, to !>e able to apply a 
ligature including all the .stnieturiis forming the pedicle, aa the epace is too liraited 
to allow of the various constituents being isolated. 

tlli. Excision of the Suprarenal Body. The .sujiriiieual body has recently been 
excised in the trentiiieiit of Addi^m's disea.se. Hadra and Oestreich performed 
lajmrotoray for a supposed maligtiiitit ri'tropcritoncHl growth, the incision extending 
Wtween the xyphoid ciirtilage and the umbilicu.t. After dividing the small omentum 
a pulsating tumour the size of a hen's egg was separated from the aorta. It proved 
to be a tuberculous suprarenal capsule. The wound waa stuffed and the patient 
I reeoi'ere*!. The Addiswmian symptoms (marked weakness, emaciation, and severe 
ric |iain) disapiieMied. There had lieen complete absence of bronzing of the skin. 
115. Ureterotomy and Ureterectoniy — a.. Anterifn' Uretevfytomy. — The lateral 
neisioji (Bergmann'si) is employed, i.e. an incision .siniilar tc* that for Hgatuiing the 
Dmmon itiac artery. We have cxci.'^ed the ureter by this method iti a case of tuber- 
fllost-s of the ureter which had Ijeen diagnosed by vaginal imlpation. An incision ia 
llnade three finger-breadths above the outer two-thirdH of Poupart'a ligament, it"? outer 
(trendty being continued vertically upwards, as for exposure of the common iliac 
tery. Skin, superliclal fascia, and the aponeurosis of the external oblique are 
iivided. In the vurttad part of the incision the muscular fibres of tlie external oblique, 
'together with tlmse of the two deejwr muscles, and cwpeciaUy those of the strong internal 
oblique, are sejiai-ated and forcibly pulled apart with blunt retractors. 

The fascia tranaversalis is then divided, and the peritoueum, which is not to be 
opened, is now stripjwd off the iliac fossa as far as the psoas. This is easy when 
there are no abnormal adiesions. The external cutaneous nerve lying on the iliacus 
muiiclc, and the iliac vessels on the psoas, remain undi-sturhed. The ureter may readily 
l>e ri-fognised as it descends in front of the common iliac artery into the true pelvi.H 
towards the lateral part of the base of the bkdder. It ia atiil easier to follow it 
upwards external to the vertebral eolunin. As the ureter by this method can lie exposed 
from the kidney to the bladder, and as the kidney inay, when necessary, Iw excised at 
the sauje time (as wa-* done in the above case), we rt-gard this procedure as the best 
for diffuse diseaso : it allows qf excision of the Ureter in ttn whole extent. Anterior 
ureterotomy gives the best acces.^ also for merely inei.sing the ureter ; for example, for 
^—Jhe purpose of removing an imixicted calculus the exact situation of which cannot 
^tkfb made out with certainty, 

^™ i. Posterior Urtt^rotwif. The ujqier part of the ureter can be well exposed by 
ui incision similar to that given for nephrotomy {Fig. 83), except that it is placed 
lore nearly vertically. 

c Inffrior Uiriffntomf). The lowest part of the ureter near its termination in 

be blftddcr t^n be cxitosed by the pamsaeral inciiiion as described for excision of the 

ptuni. It can also be reached from the perimuum by the curved prerectal incision, 
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as will 1x5 descrilHjd later for the exposure of the prostate and the base of the bladder, 
or by means of Iloux's paramedian sagittal incision. 

116. Splenectomy. — The spleen may be exposed in a manner similar to that of 
the kidney by prolonging forwards the incision on the left side. We give no complete 
description of the operation, which necessarily varies very much in different cases, being 
influenced more especially by the size and nature of the tumour. 



0. ABDOMEN 

Celiotomy (Laparotomy) 

117. Indications and Oonditions necessary for Success. — Operations on the 
abdomen have l)ecome the most brilliant field of operative surgery. There is no 
longer any organ in the abdomen which is not accessible to surgical treatment. 
Where exi)ectaut treatment in acute affections (ileus, inflammations, etc) may be 
fraught with danger or result in a chronic condition, early surgical interference may 
save life and bring about a rapid cure. In chronic affections (adhesions, dilatation 
of the .>«tomaoh, gall-stones, etc.), where months are required before medical treatment 
results in any succc-w, an oi)eration may immediately and permanently remove the 
wh>»le tn^ublo. 

It is every day Iwcomiug a more pressing necessity that practitioners should 
rwc^nise the almost absolute safety of oi»cning the abdomen, provided that the 
o|*rAtion Iv i>erfornied by an experienced surgeon and that the patient be otherwise 
healthy. Wo should then no longer have to complain that cases of ileus are recom- 
mendoil lor ojvration only after ulceration of the gut has set in, and that cases of 
cauvinoma i>f the stt>niai-li and iTitestines only come for surgical treatment when the 
i>resenoe of nunilvrless diseased glands renders radical oi)eration impossible. We do 
•.iot at all desire to see the practice of diaj:no!<tic exploratory laiiarotomies extended. 
A: the }>^t-^t^:u tinu'. es|H>cially amongst the younger generation, there are only too 
:::.i:.y ,i -o: r> \vh.» j.n'fer to siwo themselves the trouble of making an exact diagnosis 
"ry -.^r.inj: the aMonion in onlor to obtain information as to the indications for, and 
.- :.:r.i;:.<i;.-.»::.:r.> •••. o}>frativo interference. 

r. :: ^ ].-.:. it N a ujiostion of imminent danger to life, or when no exact diagnosis 
"...•■ ">:-i:. .irr:v(.\i a: la.- in all cases of ileus), or where there is a suspicion of a 
:..i.L-T..:.: _-r \v:h in tlu- >toniaoh or intestines, the culpable procrastination of the 
-. r.>. :.:. :-.■ r -";. :'.,i. in tho pn^x-nt state of alxlominal surgery, cea.se, and the patient 
^.. :. . - : ► .... wii :■■ i«>.> through months of medical treatment without showing 
.:. :...: :-..i. ::..'. :\.v.:r....-.:. .r without the physician being abl«: to hold out to the 
.-.:::.- :.. -::.v.:.:y.: ., ^^;itistaotory n^sult by non<>i»erative treatment. It is not 
. ----v.: ::. it .i.i :..>.ii a'. ::itn in practice should undertake the necessary surgical 
--.:..:■ .: it i^ •--.•..ti.il that they >hould be thoroughly acquainted with what 
-.-J •:. »:..;.:>... A :r'.v.t-r .surgioal knowledge enables one to recognise the 

■ '. •'.:-" >.«".'. • r 1 :.••:_-. tio nioa^iirt-s. 

7 • .:.- :':.v > :.: :.v„". ^v.vity wa.^ till rvwntly, kxtktil u|>on as a procedure 

- _ • •- _• : :. ,-,i- •::.: : tl'i 7-:>k of ><:tir.g T:p inflammation. Now. how- 

. - • :::•• •.■-:;::.: :!„>: thi- }<-ritoneum. as lon^ as it is healthy, is 

.._■:.:: ::•,-»!. V : intVvtion thir. the njAJ.-rlty of the tissues. 

_- . - — :^ ..: ;:. .;ri-, > : :•.-. aKi- inen attti.ded with prCilajise of 

■ - . " : . .:> V...1- :-•-:.: ir. ":.::.:vrr.:'i';tv. riv\"'very. he loses his fear of 

'.:.:.:. .' .:} :r. ;.t^,::hy i-.iivi.iuaif^ evv:; th-^h the prwednre 

_ -■ ::':.•: ::.:•-:;:.•->. 1l o:n:.>;:ns. in i*rtor&tiiig injuries 

.-• - r ."•;-. -a:".-. IsUir tour.- ar.-i eximination of the visoei* 
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is often the best and most speedy mode of brbging about recovery, provided that the 
principal part of the operation is performed on healthy peritoneum. 

To o])en the peritoneal cavity only exposes the patient to serious danger when the 
peritoneum is the seat of a diffuse infective condition, or when other organs in the 
body are aympathetically involved owing to toxic influences. The surgeon even yet 
finds himself much too frequently forced to operate after diffuse peritonitis (which 
might have been avoided by earlier interference) has set in. In such cases an 
o})eration mu.st {wrforce be performed, but the unsatisfactory results which follow in 
these cases should in no way be regarded as a measure of the success nor of the 
indications for laparotomy in suitable cases, but should be considered in a different 
category. How best to proceed under the circumstances to save an apparently hope- 
less case is shortly stated below. 

We must now consider a few of the secrets of success in laparotomy. 

1. Correct posturing of the patient. This is easily provided for in operations in 
the region of the hypogastrium and pelvis by means of the "Trendelenburg 
IKJsition." This position is of no use for operation in the region of the epigastrium 
and mesogastrium, and the reverse position is not permissible on account of the 
danger it adds to anaesthesia. In these latter cases local elevation by raising the 'back 
greatly facilitates matters (in stomach, gall-bladder, and kidney operations). It is 
essential that a heated table should be used to keep the body warm.' 

2. In all cases where it is not certain that the organ to be operated on can be as 
easily drawn out of the abdominal cavity as can a movable ap^jendix, an ovarian 
tumour, a movable tumour of the intestine, or a gall-bladder, etc., the incision must 
be of sufficient size. 

3. As soon as the abdominal cavity has been opened, the healthy regions of the 
abdomen should be shut off from the diseased parts on which the operation is to be 
carried out. This should be done by packing with gauze. The introduction, through 
a sufficiently large external wound, of hot, sterile, soft gauze compresses, wrung out 
of a '8 per cent salt solution, so as to shut off the field of operation, ensures against 
the harm which results, especially in septic cases, from the escape of gastro-intestinal 
contents, bile, urine, or infective inflammatory products. 

4. Avoidance of any antiseptic, and of any possibility of injury to the peritoneum 
by cooling and evaporation. No small praise is due to Tavel and his pupils for having 
demonstrated experimentally the nature of this deleterious action, and for having 
rendered its avoidance ]X)ssible. On the basis of their researches we were probably 
the first to employ (chiefly in laparotomies) only physiological salt solution at the 
body tem])erature, and to keep all exposed peritoneal surfaces constantly moist and 
warm by irrigation, or by applying compresses and gutta-percha tissue over them. 

5. Complete removal of every source of infection - and drainage of infected areas, 
combined with their isolation by tampons in the form of gauze strips impregnated 
with a fixed antiseptic, as recommended by Mikulicz. As iodoform has such a toxic 
action on the peritoneum, xeroform or some other non- toxic antiseptic should be 
preferred. 

6. Prevention of any collection of blood or effusion into the wound by most care- 
ful arrest of hoiuiorrhage, no matter how long the time required to effect this, and by 
careful .suture of every injured surface of the peritoneum. This is a most important 
point, and it was only when attention was paid to it that the intrai)eritoneal treatment 
of a uterine stump was rendered safe. 

Tietzc showed by his excellent experiments that the omentum could be safely 
employed for covering over necrotic areas in the stomach or intestinal wall. Braun 
and Bennet even closed defects in the stomach with omentum only, which formed 
firm adhesions to the surrounding serous membrane. The inner surface of the 

' Heule haa shown by the statistics of a large number of authenticated cases how frequently 
pneumonia follows laparotomy ; he has come to the conclusion that a chill during the operation in the 
presence of 11 small source of infection is chiefly responsible for it 

- See remarks on previous page. 
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limnently are very unpleiisunt, although Wjtze!, and, foUowiDg \m\\, Goepel, have 
even iwed buriwl meshea of silver wire to strengthen the line of suture. Even that 
excellent invention, aluminium bronze mre (Soein),' give* a very unpleasant sensation 
of ft foreign body. Silk is therefore the only desirable matPria.!. 

We hold that abMuhitely sterile silk cannot be any guarantee against the sub- 
tjilent formation of a stiU'h abscess. The diffiailty is rather to keep sterilised ailk 
srile till the wound ia healed. It ik so easily infected anew by the lianda, by the 
imtient'H akin, ivnrl by Ijacteria from the wound. The result of this i» the formation of 
3titcb absce«!jesj, but nothing more. In the chapter nn "AVound Treatment" "we havf? 
e)r]tluined why we aU-aya use antiseptic silk. This future material is quite sufficient, 
even in an incision in the linea alba, if a carefully applied eontinuous suture he. 
innerled to prevent gaping and hernia fonnation. Even though the suturing be 
|>ert"eet, the occurrence of suppuration renderH it uncertain as to whether a ventral 
hernia will or will not form, but the chances are in favour of the hernia reaiiUiug. 

In s]tite of this deindod opinion — which materially simplifies the question of the 
liest abdominal incision — we cr/nsider it justifiable to attempt to obtain inereased 
tirmiiess along the line of suture. A very good plan is to make tho incision through 
the sh^ith of one rectus. The rectus should not l»e split, as Howita proposes, as this 
of necc^iity causes atrophy of the internal part which is cut off from iti» motor nerve- 
HUpply, The method which Lciinandur and ^V'olkowitseh recommend is better, 
iiiimely, tti divide the anterior wa!l of the sheath of the rectus muscle, to draw the 
n-'ctus /« ttita to one side, and then to open tht alidomeu through the poeteriOT wall 
of the sheath. Thii* jjoflterior wall is thin, and ofteni little resistance in the lower {»art 
of the abflomeji. When the operation la concluded, the posterior wal! of the sheath 
\% first clojied, the rectus replaced and sutured along it^i inner border, and then tho 
uutcrior wall of the sheath is closed. 

la employing this method of tlisplacing the rectus muscle, we have aolved the 
ditficulty of how to strengthen the iicar by making lu^e of muscular tissue whose 
nurve-supply is not damaged. In dealing with the choice of incisions itt general, 
we drew attention to the progress made Iti thi."* direction by not dividing the uitiscles 
at all, even though the skin incision lie at right angles to the course of their tibres, 
but by simply sjilitting the muscular bundles and pulling them forcibly a|iart. In 
thiB fuanner injury to the nerves can be avoided with certainty, and it is unnece.'*8ary 
tij divide the musclei* in a direction op[x).>»ed fu the course of their fibrej*. It is 
[loasibk' to expose a large area of perit<inouuv by se|mniting the muscular fibres of the 
internal oblique and tmnaver.'jalis muscles through an incision parallel to the fibres of 
tile external oblique. In this way, also, incisions may be carried obliquely upwards 
and innarda, as well ii,'* ]>aranieijially. For the less serious eases of api>endiciti» 
requiring operation Lennander prefers the vertical incision through the sheiUh of the 
rectus. He draw:* the nerves of supply upwards and downwards, while the outer 
Ijorder of the rectus w drawn towards the middle line. 

We consider that Lennander'a incision is 8j>ecially indicated in place of the mesial 
irieisjon where there is marked separation of the recti, the muscles being afterwords 
rtpproximattid by mesial sutures. 

In lateral veiitml hernia Carl Beck has al.-^o employed this method of strengthen- 
ing tht' abdominal wall by means of a plastic o|)eration on the muscle. He divides 
the rectus inurick- in the frontal plane and folds over the anterior fayer into the gap 
with its nerve-supjily intact, just as one ^vould turn over a door uiwn itn hinges. 

If Minxewitsch is right in saying that a suture which traverses the whole thickness 
uf the iihdoniinol wall is lirmer than an "Etagenuht" (.<iuturing in layers), then the 
luelhod proposed by PoMt, recommended by I)e|iage, and frequently used by others, 
should receive some consideration. It couibiiies the advantages of both, and should 
111' |«iTticularly suited to the advocates of catgut. The peritoneum alone {or iierttoneum 
and tronsveraalis fascia) is sutured, and then silver wire or aluuiiniuui brouze suture^s 

' PrtuuiCMtiel il«<;lare9 ttist the "Frendi" httroiluced tliU ctilialniice. ]t was Socin, in coujuactloiL 
H'ith llujikr, who iiitroducvii it into practice. 
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are jassod through Uie whole of the renuiining thickneNfl of the abdominal wall 
and tied, after the ajjoneurosia (lineti aUiu.) has been sefMirately utiited by biiriLHi 
fluturea, Minxewitsch speaks lit favour of tbe tuethod wc have recomniended iiliove : 
he Hbda that the union \a moat i^attaftictoi'y when the incision hits bet'n made iti the 
middle lin(j, anrJ wiien itilk hits ijcen awed for thtr sutures. 

119. Lapaxotom^ in Cases of Peritonitis. Where an exudate which t-un be 
demonstrated cliuicaliy has formed iu the peritoneal cavity, the only certain way 
of preventing eztenBioa of the inflammatory effusion is by early operation.' When 
exploring the deeper parts in such conditions it la quite unnecessary to u!w any other 
than the normal incision with splitting of the muscles. According to Burnoy'a metJiod 
all circiimacribed abgceases, both those with fluid contents and those in whicli there 
is merely a free inHaminatory exudate, can in this way be thoroughly evacuated and 
drained through a small incision. 

Difficulty ia first apparent in the treatment of peritonitis when numerous small 
or large abaceasea surrounded by fibroua adhesions have formed in different [tarts 
of the ^jcritoneal cavity. Many cases have been recorded of aatisiactory results in 
so-called diffuse peritonitin, which, however, were not diffuse in the sense that the 
whole peritoneal cavity up to the dia[>hragm was involved, but which represented 
merely encapsulated inflammationa occupying a large area of the [writonenm. 

There ia only one certain means of dealing with aueh diffuse forma with nuniertma 
encapsulated foci of infection, and that is by prophylactic treatment. A drcumsci'i beil 
abaceas may lead to multiple abscess-fortnation either by the spread of tht< infective 
material or by jierforatinii, or an a priori diffuse peritonitis with Hiiid exudate 
may lead to multiple suppurative areas by the pouring out of fibrin and the formation 
of atlhesions. The only way to prevent this extension is to treat every attivck of 
inftammalion at its commencement on surgical principles, t.e. to open and remove 
the iufective material. In thiij respect tho advocates of immediate operation \i\ early 
cases of perforative appendicitis are undoubtedly right, as a definite perceiit«.gL' of the 
eujies in which exijcetant treatment ia employtfd in preference to immediate* openition 
muat be lost from peritonitis. When an incision iis at once made, as advoi-ated 
by Bemays, Rehn, and others, and the source of infection removed, although death 
cannot be avoided in every case, yet, as Bernays lias proved, the resulta, if all tho 
cases be taken into account, are better than those where expectant treatment ia 
employed. 

In peritonitis which is diffuse from the outaet, with a fluid exudate, it is quite 
justifiable, after the cause baa been removed, to make a median incision, and to 
thoroughly irrigate the peritoneal cavity with physiological salt solution at the l»otly 
temperature for as long a period as may l>e required. 

For diffuae peritomtia with multiple encapsulated abseesses, not only between the 
intesitinal coilg, but alsso between the liver, spleen, and diaphragm, a long laparotomy 
incision ia indicated so that free access may be gained to all the absce«so8. But 
nuch a long incision is attended with danger from shock, the result of injury to the 
liyperiESthetie jieritoneum ; it reflexiy inhibits or jtaralyse.'j the vasomotor centre, and, 
by a direct action on the abdominal veiisela, increases the venous hyperiemia in the 
abdomen, and with it the ssecondary cerebral anieinia. 

In the jirevention of shock one important factor is the indin^ posiUon of the 
body, a second is tbe uiie of phy. biological salt solution at the proper tentjierature 
for wfljihing the abdominal contents, and a third is the use of narcotics.^ In shock 
it is customary to druajl tho u^e of an anieathetici, because chloroform, and even ether, 



' Am a very o(nt:fteiau.>i Micaiii of ]ircveiitLit;^ llie t|iread of pcrtlotiitiB Vy tb« niip>fr {mrt of tbe 
»b<tomiiiiil c&vily, Fowler i-iscDiuiiwiuIbi that the pAticnt tboulct be plmeil iu an iavhiiiMt (KMition 
with Ilia ii|i]N<r ]iArt ^r llii< Ixxly ruiieiL Tlint thiji )>08itlon ifl of value Uns ^xjeu *howu by gytiiBOotogiiiU 
ia iHUMw nf rngitml ctlir[mtion vX llie utiTTiii, wb^r^, in rpite of only pnrtial n^DiiisfXt goo<l rvMiiltji »n 
obtained, thuukti to the cicelletit rlraiuogi: oltuuoii. 

* Ai'cijriJing to a private Utter Oirl« succeeded ja cooiiteracUng abouk very auccux)) fully l>y 
coin|>r«iM8iriii, 
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finally leads to [mraiyKia of the vasomotor centre. Evidence is gratlually aceLim«ilatiiig, 
however, to show that shock is best ]>rGvented by the use of atiafStheaiii. The olmurva- 
tions of Cashing, Cirle, and otheM jioint in thia direction (injection of cocaine into 
the trunks of nerves tefore fSividing them). A sutlicient quantity of morphk, 
iiyectied hyiKxlurmically (this being the method of administration which affects the 
circulation leaat), followed by narccufiis with a definitely diluted mixture of other 
(Braim), has been advised. How far the painting on of a very dilute cocaine solution 
can Iks borne (Sclileic?h's weakeat Bolutiou) rennains undecided. 

In peritonitis it seems to be important to empty the int«.stiiie9 by washing them 
thoroughly out through an opening above and below in order to prevent absorption 
of toxic proflucts from the intestines, and to keep them erai)ty by the administration 
of nirtgne.iimn Hul[ihate. Fuither, after the operation, hyjient-ntia of the abdoniinaJ 
organs wliould be reduced &a much as jKjssible by projier pasturing of the patient, 
coiiibintHi with thu application of ice and conqti-esttiun of the abdomen. 

A niiUter of great inijiurtauce in the treatment of peritonitiM is to dmin off iiU 
itilliiinmatory products and infective material. For this purpose the insertion of one 
drainage tube in not to be ronKidered sutticieiil. Each arcii of suppuration must be 
oixMied and draiiierl. If thit* be done it will be found nnaeces.sarj' to irrigate in c^lsea 
of diffnist! niult.i[ilf uollectionM of pu.n, and the resulting i^hock is tnUch. less. 

120. Laparotomy m Tubercnloajs Feritomtis. In tuberculous peritonitia a free 
incision may l>e made in the middle lint% for in this case the shock w not nearly ao 
^eveiv ar^ in acute peritonitis. If the o^ieration is to be of any use there must be 
room not only tf> empty out the fluid exudate, but al&o to remove the caseous foci, 
and esfiecially to determine the original seat of disease and to remove the organti 
involved (in the female Iheae are very often the Fallopian tubes). Under these 
conditions the oi*erative treatment of tuberculouH jieritonitis often gives unexi>cctedly 

itisfaetorv results. Dr, Lauper has publislieii the results of our own ojwrationft. 

121. Lapiarotom]r and. Omento- ajiid Splenopexy for Ascites (l)rurnmond- 
HocrisoQ-Talinvft i>peration). When a.scites is eaused by hindrance to the return of 
venous blood tltrough the {Kirtal vein, it can be cured by providing new aua-stomoaes 
for tlie venous channels leading to the portal vein. Tillmann put the operation on an 
exjHjrimental footing. It consists in o]iemng the abdomen in the tniddte line, and 
after evacuating the fluid and, if neceaaarj', introducing a drain^ in fixing the 
omentum, the qsleeii, or the liver to, or in, tlie alridominal wait. The jieritoneal 
atttfiu^s, between which it i.'* dcj?ired to cause adhesions, are thoroughly roughened, or 
scraped, and the Ixirder of the liver and the omentum, or merely the latter, or the 
epleea, is sutured to the abdominal wall, or the Hpleen or omentum may be pushed 
into u jjocket between the layers of the uMominal wall. 

Though the results of the oj>eration are still limited to a small number of 
caaes, and mishap;} have been recorded, yet autopaies have show^n that very large 
vessels (aa thick a^ the radial artery) triiiy form in the adhesions. Compare Fried- 
mann'K m'tnog^raph in the Ct-ntra!l>lii(t fur die fr're'fcijt.bute der Med.Chiruiy.,Au.g. 1900, 

122. Laparotomy for Feritoneal Adhesions, Lauengtein emphasised the good 
results which caii oft*n be obtained in ca^es of severe pain and sjjasmi* in the region 
of the digeMtive tract by ojiening the abdomen and simply separating adhesions which 
fix the via<'era tu »onje particular spot on the alxlominal wall, or which link or bind 
them together. The importance of this eoitdition ha."* not been fully appreciated. 
The resiiltff of such an o|»eration are often striking and immediate, and relief may be 
given to sitfTering which hiw exi.sted for yeari*. 

A short time ago we oj>erated on a i^iationt who suffered from attacks of pain, 
attended with so much collapse that the qut*»tion of perforation was conHideriMi, 
more es|jccially as there was a history of previoun ulceration. Lajiarotoray wa« 
performed, and a strong adhe8ion to the lateral a'lpect of the abdominal wuU divided. 
The whole of the Bymptouis dijmitiieared. The agony had been ao intense that the 
jiatient dreiided taking food, and in consequence was very much eiiiiiciated. 

No directions for operation suitable for every ca^e can lie given. The adhesions 
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must be completely divided in order to ensure perfect freedom of movement of tl 
viscera, and, where possible, large raw areas must be covered over with healttc — ^ Y 

peritoneum. If it be correct that silk, being a permanent foreign body, is mo^^ci " vi 
liable to cause adhesions, preference must be given to catgut, which is easily absorbec»"»^-"=^- 

123. Operations on the Oastro- intestinal CanaL Whenever the alimentai — ^^^^^^ry 

canal is opened septic influences have to be combated, for the gastro-intestin^ ^*\ 

contents, under normal conditions, harbour a far greater number and variety c ^ *** 

bacteria than does the skin. Our first care must, therefore, be to endeavour to preve: ' 

the risk of infection of the peritoneal cavity from the lumen of the gut, or to lim 
such infection to as small an area as possible. The means by which we seek to avoi<* 
these contingencies are very varied, and cannot be the same for every case. Thi^ 
method of preventing a spread of infection by means of compresses has been considerec^^ ^== ^a 
under the general remarks on laparotomy. But the protection of the immediat^^ ^J*" ^^ 
neighbourhood from contamination depends chiefly upon whether the organ whict::^t-^=:^^"5h 
has been opened can be entirely closed, as, for example, in Billroth's second methocz-^ * ""^'* ^ 

of pylorectomy, and in our method of performing resection of the pylorus, where thi ^ - ^ ^^ ^ 

stomach is completely closed after the removal of the neoplasm ; or whether thi *■ -^■— ~* 

opening which has been made has to be joined to some other part of the gut in ordei^c — — »'-®' 
to form an anastomosis, as in gastro-enterostomy and the various entero^nastomoses. — ^* 

We shall first describe the different ways of preventing the escape of inte.stinaP^^ .^^^ -a 
contents. These can be divided into two chief methods. The first consists in closin] 
the gut at a point remote from that at which it is opened, and the second in closin 
the gut at the point of division. The former method can be carried out in varioi 
ways. After emptying the bowel by squeezing its contents along the lumen, a ligature 
or pair of forceps is applied above and below the emptied portion. The gut (oi 
stomach) is then cleaned as far as |)ossible and the sutures are inserted. 

This method of closing the gut remote from the site of operation is well worthy 
of recommendation. It may, however, be employed in two very different modifica- 
tions, especially if " closure " forceps are used. Either the mesentery, and with it 
the vessels, can be included (in the case of the stomach this applies to both greater 
and lesser curvatures), or the bowel alone may be closed. There is no doubt that this 
method of temporarily closing the gut, remote from the site of operation, combined 
with prophylactic arrest of htemorrhage, renders the operation materially easier. 
The sutures can then be inserted without any diflScuIty, first a continuous suture 
through the mucous membrane, then a suture through the whole thickness of the 
wall, and finally a serous suture over all. How the forceps are to be applied in any 
particular case will be seen later when the individual operations are described. 

In all cases, and without exception in those where the mucous membrane of the 
gut has been exposed, a thorough cleansing of the surrounding parts must be effected 
after the suture including all the layers has been introduced, and before the serous 
suture is applied, and, if necessary, soiled swabs used in shutting off the field of 
o})eration must be replaced by fresh ones. 

A more certain means of preventing escape of the intestinal contents is the methoil 
in which the place where the gut or stomach is to be divided is gripped and firmly 
compressed with powerful forceps, and then divided close to the forceps with a knife 
or the thermo-cautery. In 1883 our observations and results proved that forcible 
compression of the gut in no way interferes with subsequent primary union, for 
the simple reason that the muscular and mucous coats cannot be crushed sufficiently 
to cause necrosis, because as the pressure rises above a certain point the parts of the 
muscular and mucous coats which contain vessels are cut across (Lautz has proved 
this again recently in his more minute observations), and all that remains between 
the forcejw is the {wrfectly dry elastic connective tissue, reduced to a membrane the 
thickness of a piece of isiper. That this is so has been proved recently by the 
employment of a third niethoii, in which a pair of powerful crushing-forceps (angio- 
tribes) are used to compress the gut. First Doyen, and then Tuflier, introduced 
" angiotribes " into abdoniinul surgery. Souligoux has applied them in a very 
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original manner. Besides employing our eorox>re8sion forceps (histotribea) for 
•jjjerationd on the stomach and inteatinea, we have loDg used thtnii in dividing the 
iBtiltiius in esfiaion of goitre. 

The ditfereivt'e tetween tbe second method and this, the third method, ia that thc> 
latter alao arrests the ha^mon'hage. In the secnnd nietlKxl it muHt lie arrested by the 
sutun^s wLich are inserted before the forceps nre removed, or, if this, is nt>t practic- 
ttMe, by applying forcejw to the bleeding [Hjiiits after the prevssurt' forceps have 
been removed. If angiotribes of Doyen's jNittem are ustitl no hieiKurrhage follows 
their removal. Absctlute closure of the gut and complete arrest of htemorrhage are 
both secured. Of course both must be jiermanent. This method has the further 
advantage that the coiii|tressetl tissues are cruahed to so thin a membrane that they 
can easily be included in a ligsiture. 

Where, on the other hand, a very exteasivc piece of tissue, as, for example, the 
stomach, has been seized in the force[>ij, suturing niiLst be employed aii in the second 
method. This we do as foHowa while the forceps are etill in iiosition :^A suture 
(Fig. 9!)) is t|uickly i>as.sed through and through with a straight needle along the 
whole length of the wound (see description of the occluision of the stomach in resec- 
tion of the pylorus, {wge 219). After the forceps have been removed, a continuous 
suture (Fig, 100) is put over the last through all the coats, and, Iiiwtly, tlie continuous- 
inverting BerooB suture is applied. 

We eourtider it right to put the first suture (which not only closes the stomach 
but keeps the edges froni retracting) behind the forceps while they are .-itill on. Only 
in the small intestine, and particularly in the appendix, may the forceps be removcil 
after pressure has been applied. The compi-essed part is then simply ligatured (a* 
we have desi-ribtid for the isthmus of the thyroid) and a suture superimi>oaed. 

If we now inquire which is the best method to employ, we find that the first, 
on iiccount of its great convenience, ia the moat suitable for all iinastonioseH, because 
the insertion of t!ie uniting sutures is least interfered with. It ha-s only the dis- 
advantage that, if the forceps are also used as a prophylactic measure against 
hafmorrbage, it may jirediapose to thrombosis. The forceps should, therefore, not tn? 
left on longer than is absoluteiy necessary, and they should tie put o» as late as 
poHsiWe. They should be removed immediately the suture which penetrates the 
whole thickness of tJie wall has been put in, and tiefore the serous .sutures are begun. 

The second method (as is proved by the succes.'* of our gastro-duodenostoniy after 
resection of the stomach) deserves preference where a large hollow viscua is to be 
closed, and where any esc^tjie of the contents is to be carefully guarded against. 
Jjlfectioii is* thus rendered impossible. 

The third method is the one most quickly carried out where small hollow viscera 
have to be clostnl, as in tlie removal of the api:>endix, in intestinal anasiomusisv <ind 
in closure of the duodenum in gastrojejunostomy after resection of the i»yloru3. 

The certainty of closure of gut or stomach always depends on the union of the 
peritoneum of both end-s of the gut, but exact apposition of the mucous and muscuJar 
coats is worthy of more attention than has for some time been paid to it. If these 
layers are properly united function is more quickly restored, and, what is far more 
important, necrosis of the margin of the wound towards the lumen of the gut is 
avoided- Such uecrnsis rarely, but nevertheless occaaionally, gives rise to [jhlegmonous 
iiifiltratiou of the «touiach wall ; while more frequently it leads to the formation of 
Kmall foci of infection and to metastatic infiammation (pneumonia). 

A sufficient bloctd-.^iupply is the essential condition for obtaining primary union of 
all the coaU of the aliinentary canal, and we have already jwinted out that direct 
examination of the [jul-sation in the me.%nteric arteries, which gupply^ the wall of the 
gut in (luestion, is the only certain way of ascertaining that a sufficient blood-supply is 
present. Tbe row of sutures on the [.teritorieul aspect must, of course, be quitti aseptic. 

Thorough preparation of the ^Miticiit miist never be neglected before an optration on 
the alimentery canal. Strjiiuich and intestine must be emptied, the former I>y means 
of lavage, tbe latter by laxatives. As, however, laxatives temfjorarily increase the 
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number of bacteria in the inteatines, tliey should not be given later than two (^-^r 
liefore the oiieratioti, Ci*nae<jueTitly the food must be such as vnW not result in *" . 
formation of fiecal matter (soniw, with nutrient jjowdern, such as somatose, etc.), and s-«:^ 
'** will diminish as far as (toftsihle the number of bat-tfria (sterilised milk). The laf *^ 
should, however, only he used for rectal feeding. ^Vitb euch a sparing iliet eif et4 JM^^ 
the flupply of fluids must be i>roportionfttely large. Two days before operation 





Flo. 84. — Gaatrtwtotny Kcordiiig to Frank (sointswlial nioilifi«d). A partioti of the et-omacli is d7*«ti 
forward out of the Hb<lomJDal wound and sutared at \\a base to the peritoneuii] atid pcaterioT 
layer of the sheath of th<! rectus, the ruuscakr fibres of the rectus being hehl a|iart. {T\a entire 
rectus sluould be drawu to the outer side, not as represented hero partly retracted inwnrds. ) 

give bismuth powders to limit :va far as jiossible the fermentative changes in the 
intestinal contents, and where the diet haa to be very limited we even give opium. 

124, (Sastiotomy and Ga.strastomy, VAIien the stomacli requires to be ojioned, 
be it for the removal of a foreign Imdy, for the treatment of an a-sophageal stricture, or 
for the formation of a jrermanent opening in oases of malignant disease of the 
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Oastrotomy conaixUi in merely opening the stomach parallel to the veflsels and 
catching the bleeding margins with artery forceiM. After extraction of a foreign body 
the wound in the stomach in at once closed. A fine continuous silk suture is used 
for the mucous coat, a second for the remaining coats (muscular and serous), and a 
third for the iierous coat alone. On the other hand, in an oesophageal stricture, after 
the constriction has been dilated with a bougie, the latter must be left in position 
for a few days, and, on its removal, the wound in the stomach is closed with a 
crmtinuoun suture which traverses the whole thickness of it8 wall ; the stomach is 
then freed from the a>>dominal wall by dividing the ring of fixation sutures, and 
the first row of sutures is invaginated by a serous suture. 

In carcinoma of the cesophagus, gastrostomy is the best expedient for prolonging 
the patient's life and rendering it as pleasant as ^KMsible. Since we have discovered 
how to make an opening into the stomach which will remain closed sirantaneously, 
and so prevent irritation of the skin by the acid gastric contents, and at the same 
time not necessitate the wearing of any kind of HupjKtrt, this oi)eration should be 
recommended in the earliest stages of oesophageal stenosis. The patient by this 
means is always assured sufficient nourishment; moreover, he is freed from the 
necessity of undergoing any other treatment locally for the stenosis, except such 
as may >)c of service to him, without at the same time injuring him. Ocxa^onal 
dilatation may still Ije jierfonned, but at the same time no compunction should lie 
felt in stopping a course of dilatation whenever it is api)arent that it is causing the 
growth \A> break down, is setting u]) inflammation of the surrounding j^arts, or giving 
rise \*> |iain. Permanent tubes may be worn in cases where their presence gives rise 
to no jwin, and where they can Ikj borne without injury. 

Figs, H4 and K5 illustrate Frank's method, which we fonnerly employed. We 
Iiavc, however, now limited its application, bec-auHe in Home cases where the stomach 
is much shninken it cannot lie drawn far enough through the abdominal wound to 
enable it to be carriefl upwanls under a bridge of skin. Moreover, in some of our 
cases the fistula leaked. It api)car8 also much simpler to retain only that part of 
Frank's procedure in which the part of the Htomach pulled out is sutured to the 
u]>[x;rmoHt part of the wound and so stretched and bent upwards. 

The nietluMl which has given us the most satisfactory results is as foUo'ws : — 
A vertical incision is carried from the costal margin downwards over the middle of 
the left rectus through the skin and the anterior layer of the rectal sheath. We 
now iwws towards the middle line iKjtween the rectus and the anterior layer of its 
she^ith, till we rea<'h the inner Ixtrder, which is then ])ulled forcibly outwards according 
to Hacker and (iirard's method. The tough posterior wall of the sheath and the 
{leritoneum are then incised for alxjut 2 ins. Two fingers arc introduced into the 
alKlonien and the stomach is pulled out, care being taken not to mistake the transverse 
colon for it. (.7are must also be taken not to suture the stomach too close to the 
l»ylorus, as the outflow through it would be hindered. A jwrtiou of the stomach is 
drawn out till the greater and leaser curvatures api>ear, and a suflicient area of the 
anterior wall, close to the former, is stitched firmly to the abdominal wound, a 
<H>ntinuouK silk suture pa-ssing through the serous and muscular coats of the stomach, 
and inrluding the peritoneum and fascia of the abdominal wall. A narrow drainage 
tiilx; (Witzel) is now laid vertically on the anterior surface of the stomach wall, and 
the latter is stitched over it for half-an-inch by means of a continuous suture, applieil 
in such a way as to include the serosa and a layer of the muscular coat on either side 
of the tulw (Fig. 8G). Just Itelow the suture a small o|)ening is made into the 
stomach, 3 to 4 ins. of the tubing is [kassed into it, and the serous coat is stitched 
over the part of the tube which is left exposed as it pa.sses through the aperture in the 
stomach (Fig. 87, n-c). The stomach, all round the sjKit where the tube comes out of 
its tunnel, is now securely sutured to the skin. The edges of the wound are then 
Htit<'h(;d together over the stomach jtrotuberance, and a short glass drain is put in 
aliove and Inflow, under the sutured skin wound. 

Some sterile water is poured through a funnel into the tube to see if the canal 
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dfcin iiurface and the opening into the sUjmach. It is to some extent kept closed by 
the rectus abdominis, which lies to one side, and by ita tension prevents any lacapc 
of gastric contents. Tiie jmtient ean feed himself properly tLrough a narrow catbeter, 

and tio drensiiig is recpiiredj exct-pt ^lerliapA 
a piece of elastic piaster. In an autopey 
which we performed recently the atomach 
wa« found to be firmly adherent by cica- 
trii-al tia«ue to the abdominal wall ; the 
<t(juiiiiig in the stomach, which bad con- 
tracted, was drawn in and lined by perfectly 
noririal mucous nienibrant', and wan so small 
that it waN diffii^ult tu find. It was eon- 
nected with tlie ojiening in the akin Viy a 
raiial 1^ ins. long, which had no nnK'OU> 
lining and was perfectly -smooth. 

By the addition of Witzel's method of 
forming an oblique ciinal in the stomach 
wall in conjunction with the muiicular clasure 
afforded by the rectua abdominis, not only 
ii» tht-re no leakage from the ti.HtuJa, but the 
closure is sometimes too good, and some of 
our iHitients have l>een unable to rcintrixltiee 
the feeding tuljc after leavuig hoej^tal. Wo 
do not leavL' the tiiljo in permanently, on the 
gruuiid that it would be ditticult to do with- 
out !«>mB sort of a UmtJage. Care mu.st 
therefore fic taken not to make the eanal 
too long and too narrow. 

Fischer and Marwedel constructed an 
oblique canal, not by making folds in the 
stomach wall, but by piii^hing a tube in 
lietween the muscular and mucous coats. 
Barrozzi speaks highly of tb« method, 

Kader and Fontana, abandoning the 
oblique canal, have endeavoured niert'ly to 
form a simple canal in place of the vahiilar 
Hiitula, and have sought by this iiieaii.>% to 
simplify the niethfMl of [lerformiiig gai«tn>- 
fstojiiy. MikoUcz has made extensive use of 
Kader's method. 

We have recently tried this method on 
several occasions, and, on account of its 
simplicity, and l>ecau.se, as a rule, it givra 
a perfectly firm closure, we consider it de^dr- 
able to illustrate the procedure' (Figs. 88 
to HO). 

The cone of utomach which is drawn uut 
is incised at it-s apci by a fine knife, and 
in doing tliis care mutit be taken to fix the 
.-itoniHch sio that the mucous membrane is 
nut iiivaginatcd. The edges of the mucous 
mcmbmne are secured with sma]l hooki*, 
and ii tube ia introduced and fixed in 
position by a fine suture, which traverses the whole thickness of the stomach wall. 
The ftpex of the tone is now invaginated liy pressing upon the firm ly secured tube, 

' Liicke lia>4 <1eacTibeil n similnr miHlJIicaUnii. 
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S7. — «-e lUustmte tliu nia.unut' in uliitli 
one extremity of tiie tube U iulrQiluceil 
into the stomacli througli a Hfimll open- 
ing, and Vinw the latter is covered over 
by another folding sutiiro. 
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{n) The base of the portion of ibe Btomach which is drawn out of the abdomen is to 
be sutured to the alKlouiinal wall by a continuous circular suture (deep fixation suture) 
wMcli coujpletely ahuta off the abdominal cavity. This is the best means of pre- 
veutlng peritonitja, because it prevents the eacajie of atouiach couteuts into the 
abdomen, in ca-ne any should flow out between the wall of the stomach and the wound 
in the skin, or in case the stomach becomes detached from the skin. 

(i) The secure suturing of the dnvin into the stomaoh, and of the stomach to the 
skin wound (auperlicia! fixation suture), in such a way that the contents cannot escape 
alongside it, and ho infect the poeket beneath the skin. This is important Lecause, 
if a aubcutaneous abscoss is produced, it may spread to the peritoneum. 

(c) The siitisfactory drainage of the skin wound above and below the portion of 
the stomach whith lie-i between the sujwjrficial and deep fiifltion sutures. Should 
there be any escape of stomach contents, tte accumulation of any dLseliarge must be 
prevented. 

It do<*s not 80 much depend upon how the incision through the wall of the stomach 
\& made in order to prevent the subsequent eacape of 
stomach contents : the important point is to ma^e the 
opening as gmall as itossible. Gmaer and Golding-Bird 
have already drawn attention to this point, and have 
advised that the opening, which is made as small a$ po^ 
^ible at first, should be subsequently stretched to the 
necessary size. By making a sufficiently small incision, 
the prolapse of the movable mucous membrane so closes 
the opening that nothing escapes ; besides this, it is also 
of iniiiortance that the opening (as Frank lias well 
pointed out) be placed as high aa possible in the stomach, 
and tliat it l>e fixed as high as possible in the aMominal 
wall, which is jiiat the reverse of what should be done in 
gn.strtienterostouiyj where the lowest part of the stomach 
ftliriuld be clmnen. 

125. Gastroenterostomj (OftstToenteroanastoinosis). 
Wliun Maisonnuuvc first originated the idea (n perb:»rming 
an enteiOiiTiiistomosia, the technique was not sufficiently 
well developed to allow of its being put into practice. 
But at the time when Nicoladoni and Wolfler made the 
jiro[)08a], pregnant with [lossibilities, to perform a gastro- 
enterorttoniy, Billroth'a success with resection of the 
stomach had already shown what a fruitful field was being 
opened up in alidoininal surger)'. The gastroenterostomy 
generally known as Wulfiers operation has made rd 
advance such as no one could have anticipated, and satiafiwitory cures are to be 
eoimtad by thoussiiuds. These have been attained by ojieration on jiatients whose 
illneases had dragged on their course for years under medical treatment. Doubtless 
tile field of gastroenterostomy will still further widen when the physicians have 
acquire<l, by the pviblication of the re.4ults of the operation, a thoroughly clear under- 
standing of its (lossibjlitie.s. We may refer to two publications from our clbiiquc 
dealing with about one hundred casea which have been recorded by Drs. Kaiser and 
Humbert, three-fifths yicrforniod for innocent and two-fifths for malignant affections. 

They show the very interesting tiunsforniatioii that in nur first sixty ca-ses the 
oiJeration was done especially for carcinoma of the stomach, whereas in the last forty 
t;ases this atfection was qiute in the background. This proves that \sie, in common 
with others, have largely ^iven up palliative operatii>us for carcinoma in favour of the 
radical operation. Steudel has reported, for Uzerny, forty-seven cases of gastroentero- 
stomy, twenty-nine being for malignant and eighteen for innocent affections. 

The field in which gaatroenterostomy is now celebrating its trimuph is that of 
simple ulcer of the stomach and ita results. Umjoubtedly this atiection — to judge 



Fra, 89.— A longitndinnt sec- 
tion of the stoniRc)) cone 
ebowing Uufv a ctuial for 
tbe riibl»r tubo bfomiKl 
by a jiroceaa of invogina- 
tion. 
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from its consequences — is iiiut'h more frequent than even [jhynkmns are inclined to 
accept, and we ahould do well in ult perHistent paiiifuJ afTection^ of the stomach, 
which drag on for months under medical treatment, to allow surgical treatmeot to 
take \\a rightful place. 

The majority of practitioners do not suffieientty r«!«iliA« what brilliant results are 
to be obtatneil by operative nieELUa in chronic: uffbctiono of the etonmcb, commonly 
known aa gastric tfaturrh. 

Not only can the imnjerouis dangers of ulcerating affections of the stoniacli, such 
as ictinorrhage, perforation, transition into cancer, Ije prevented, but the diseaae 
and its results may be bo rapidly and certainly cured that the nieciical treatment of 
obstinate cases must be put in the background. Dr. KaLner, by careful exmninatian 
of our c-aaeSj ha."* been able to eHtahlinh the following factH ; — 

1 . The pain in the stoinacU disappears immediately after the ojwration. Thie i» 
the invariable rule,, and is independent of the statu of the motor and rbemical 
functioua. The jiatient does not require to jMiy any further attention to the nature 
of hifi food. 

3. The vomiting diaapiiears. We have tfi mention 'only one exceptlonj for wliich 
we will give an explanation. 

3. The bowels when previously constipated become regular, and the (jecasional 
diarrhoea improves. 

4. Persistent gafltric disturbances remained in only oue case — a poaterior gastro- 
enterostomy. 

5. Althouffh the existing dilatation of the stomach doea not dLiuip[j>ear within th^ 
dret months, the much lietter maI^ner in which the etomach empties itself can be 
deoMMistnited {not in an abnormal manner aa SteuJel, Carle, and Fantino have some- 
ttmes seen), Mintz has proved that the dilatation doea disappear later. 

6. Repeated inveatigation of tho gastric contents showf; that there is a [trogrussive 
improvement in, the process of digestion; hyj rtiracidity dimiuiBhes; if too little acid 
ia present it Iwcoiues increased, a statement which i» in agreement with Stettdcl, Carle 
and Fantinu, Katitscli, Uartniann, SipauJt, and Miutz ; llosenbcrg has found the i^me 
coujpli^te utilistition uf foixi ia animals. 

7. The artiticial opening acquires the power of closure, as the stomach con be 
distended. Miiitz has aliso proved the formation of a new and functionally active 
iphineter, a^ al:jo ha%-e Uartmann and Sipault. 

8. The flow of bile into the stomach occurs least frequently with the y-method, 
and has no deleterious influence either on the health of the (Mitient or on the function 
of the stomach.' Hartmann and Sipault have come to the i^ame conclusion. 

9. The general health of the patient inijiroves provided no carcinoma is present, 

10. It is very remarkable that the so-called vicious circle is never found in any of 
the raetiioda which we have employed when dealing with irmocent affections of the 
stomach. In gastroenterostomy for cancer of the etomach, on the other hand, death 
frequently (one-third of the authurV case.^) occurs as a result of auU>- intoxication 
cau-sed by decomposition of the contents of the stomach. Kaiser aAcribca this to the 
regurgitation from below, which i« also to be observed in resection of the pyloru-H as 
a result of the paresis of the Kiwel being increased by the operatiou. 

From such deductions we may conclude that the operative treatment of the_ 
results of uleeratton is the true cure for this frequent and serious disease. In cancer, 
on the other hand, all that mu be attained by oiieration is diminution in the suffering 
and temporary improvement in the general conddtion for some months. We do not 
overlook the fact that individual caiies have been published by St«udel (from Czerny'a 
clinique), and by otherSj in which the improvement was maintained for some years, 
But we cannot help thinking that in these cases the radical operation would have 
been possible, and that still better results might have been obtained. Korte, with his 

• This point hiw Wi-a gone iuto liy careful iuquiry swl tfXuniiuBUon of the patientu^ and we niay 
hold thi« ia oppODitinu to Rotix, yv-Iiq says that lurgcouB buvc coUic to rt^ard the eatnuici: of bile m 
bumlMi bocauj« it doea ug httrni to tUenist']vi>j. 
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targe expetience, not only propt>3e3 that gastroeiitGrostomy should be done? as oar 
possible for cica-trical stuuowis of the pyjorua with dilatation of the stotuat'h, 
advihiea timely operation also in fiainfnl conditjonH, und in siuall frequent LKinorrhagoe. 
The healing of the nicer is thereby greatly assisted. 

The same views are expressed by Mayo Robson and Czerny, according to the 
latter of whom the openition haa an extraordinarily beneficial influence on recent 
nk'cr^ of the stomach. 

Lastly, the tendency ivhich an ulcer of long duration has to become malignant ts 
not sufficiently appreciated. Hauser and Heitler have shown that there is a tendency 
to the development of uialigiiaiit disease in the glands secondary' to the process of 
cicatrisation, while in uncicatrised ulcerw the tendency to cancerous development is 
Htill more marked, as we hiive seen in quite a number of ca.ses. Proliably the cases 
in which giLstnienterostoiny prolonged the life of jjatienta sulfering from malignant 
di-HcaHe of the stomach for five and a half years (Czerny) belong tn those which had 
developed from sinjple ulcers. 

For cioatricul stenosisi iiiul dilatation of the stomach we have the alternative- 
methods of Birehcr"3 gastro plication, of gaittropexy, ami of Ileineche's pyloi-oplaaty. 
all of which, hijwevtr, aecorditig to the experience of most surgeons, are inferior to 
gastroenterostiuny (nee Roux's [laper, read at the Internutjonal Congress, Paris 1900. 
also Doyen). KelUng has bronyht forward csjierinients in explanation of thia which 
show, amongst other thing!*, that the power of contractioTi of the longitudinal muscle 
of the pylortia may be too much Injured by the angular kiuMng of gaatroptosLs, a^ 
well as by the overstretching in dilatation to overcome the aphincter. Further, the 
[)rest'nce of too much acid (Serejokow), which has a stimulating effect on the ajihineter, 
is ujifavourabie to emptying of the stomach. 

After what we have mid us to the fuiictioiial results of ga3troentero»|.oHiy, al! that 
■we now need is evidence of the fact that the immediate result of the operation ha*i 
become inconijiarably better than formerly. But, as Bmnner hiu> rightly insisted, one 
nuiJst certainly sejiarate cases oiteratetl on for malignant disease of the stomach from 
th'i.'w o[>fcrated on for innocent aflections. The ahnve-mentioned circumstance, that 
in cancer, aluio.st without ejtception, decomposition of the stomach contents fnlJowed 
the operatioji in our cases, proves that the conditiorva arc iicre distinctly less favourable. 
As regards mortality, we refer the reader to the two paj*rs shoptly to ap[war by 
Kaiser and Hiunbert, In thejn one will see thut the assertion is justified that the 
danger of gastroenterostomy for non-cancerons affectioija of the Mtomach is to b« 
looked ujion as surmounted. In our 100 casea we have not esi«rienced a aingle fatal 
result HH a consequence of the oi>erfttioti, i.e. the three fatal cases were not i-eferable to 
cdUiplicatioiiH of the oi)eration, but to the disease itself. 

Hiemorrhage played the chief [xirt in our few fatal ca,ses ; two (mtients died from 
hiemorrhage, one from a gastric, the other from a dnotlenal ulcer. The oi>eration, 
therefore, was performed too late, as the ulcer had aSready so far broken down that 
one of the larger vessels was eroded. A third jiiitient had, in spite of expr&^s warning, 
waited so long that he took an exljaui*ting h:ematemesii«, which caused him finally U> 
Muhiuit to the operation. He died of bronchitis and [meumojiia, the wound remaining 
healthy, as it did alao in the otJier fatal cases. Eiselberg has draitTO attention to the 
danger of h:etufllemeai8 iu abdominal operations, and we have elsewhere stated our 
views on the matter. 

We Inilievc we are justified in asserting that the methods employed by Uit are to 
l>e recommended, a& the mortality is iniinitejiimal, and a-s in non-cancerous stomach 
affections the final result is, as a rule, a complete functional cure. 

It ia well that nature is not m ungracious as the surgeon. She allows, just aa 
Go*l allowa the scin to shine on the gootl and evil, methods which theoretitsilly are 
good and bad to l«? succesafid. Our method differs in essential particulara from those 
iistjaliy employed, and has often been pronounced to be a had one on theoretical 
grounda just because of theae |)ectiliarities. We have remained tnie to the trans- 
verse oj.»ctuug of the Ixjwel its well as to the vertical placing of the loop of the 
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intestine, and our results can be favourablj- compared witli the very beat obtained 
by other surgeons.' 

All the auppoaed horizontal apiKiBitiona of the intestine to the stomach, or indeed 
thoae in which it hangs down vertically, are just as tenii>orary as the formation of 
»l>iirs. The movements of the inteHtine cause the loop of the bowel to loosen itself 
(^in at the at^jmach and to take up the ijositiou which we gave it from the first. It 
is of great importiince t« ensure that the How of the stomach contents takes place 
into the distal liowel from the outlet, and to guarantee the permanence of a thorough 
emjitying by the formation of a!> large an ojicning as jiossiljle. 

We have fulfilled both thesie reiiuirements by the proper modilieation of WoMer's 
orijjriual gfistroenteroatomosis antecolica anterior, although it cannot be doubted that 
good results are obtained with Wolfler's actual uiethod, which Hahu declares to be the 
best. 

Tlie gastroenterostomosis an tecolica anterior of Wollier, with or without modifications, 
Lb, at Hiiy rate, by far the simplest methotl of ofieration, and it ia very noteworthy that 
surj^eoiiis like Bergmanii (in Jiis coinnuminitiou to the twenty-eighth Surgical Congress 
in Berlin) and Mikulicz (aecDrrling to Kautsch) have again gone back to it. It is 
strange that disturltances from pre**ure on the transverse colon are still .sjmken of. 
They occur, a-s WiilHer di.stinetly mentioned, only when too abort a loop of jejunum 
\iA employed, ^o that straugiihition takes place. The anastomosii;! must be made 16 
to 20 ina. below the comraencenient of the jejunum. In cases where this has been 
done we have never seen the slightest fiisturbancc of the colon, and we know of no 
prcMjf of such. 

The position of the ojjcniug in the jitonirtch nmst, of course, lie chosen on a definite 
principle, and in onler to .snthciently eniphasj.se thi.'^ [toint, we have designated our 
present method by a new name, vi?„ GaBtroenterostomosis antecolica inferior. We 
now always place the ojiening at the lower lH>r(lcr of the empty .stfii)iat;h, and select 
that (mrt which reaches farthest down, or which am be drawn farthest downwards. 
By thii* [irocess we succeed in [irocnring a coni[*lete emptybig of the stomach by 
jthyjiical njeaun witliout further artificial interference. 

A stTidy of the interesting investigationrj of liosenfeld oo the position of the 
wtomach will convuice us that when the stimiach is eniiity its lowest part belong.^ to 
the pyloric portion, i'.f, the lesaer fundus, which crosses transversely in front of the 
vertebral column, and which is often the chief seat of the dilatation. 

If the intestine be sutured to the posterior wall of the stomach (Hacker's gastro- 
eateroatomffitis, retrocolica ]>osterJor) by perforating the transverse mesot:olon at a 
point where there are fewest vessels, the choice of the place is influenced by the 
condition of the mesocolon, and we are not able, as in the front, to choose a spot 
which fulfils the!?o indications. Therefore in Hacker's method the stomach is only 
completely emptied when the ]>atient is lecunibeiit. KelHng has shown that it makes 
all the difference whether the anastomosis is made' towards the fundus or towards the 
pylorus. In the latter case a nmscular closure ia obtained, as bus been distinctly 
proved iu our own and other cured cases, and wliich is of such important functional 
nignifiamce afterwards. For it does not signify whether all the food which enters the 
eitnmach flows at once into the intestine, but it is important that— by the contraction 
ttf the stomach and the forwartling of the stomach coutcuts" towards the pylorus after 
fjtnjjjer giistric digestion — there should W no abnormal hindrance to its emptying. 
Iu uur ca.se8 it is in the gastruenterostontosis retrocolica jiosterior that we have seen 
the greatestt interftrence v\nth the emptying of the stomach, because jiy this method 
extentiive peritoneal adhesions had taken place in the neighbourhood of the anastomosis. 



I Tltis appHcd capcciBLlly to thu mortality, but also to the rvstoratiDu of fuuctioii. It b ibtereatluK 
Iu refci hiiw Bruttner, in n cbac rjpcmteil on by Stitrliii, wouilerwl ]iow well lUe nrtificiiil pylorus acted 
for a ywip, "iilthougli" the two^ltiubs of tli« jejiiiiuiii hung dowti pamJlel from the seat of mihstonio&la, 
■where they fortued au iicute au^^k. Autopsies of eases wbore fuoctioa hrnl been rentored would *how 
Uii* oClt<D t<u<iii^li. W« do not know of it KiugU'' Aurgoou who has udopt«d our plan auii bten dis- 
*«ttelled witli It ; on the ooBtrwry, Plettner, for ejtwnple, Una ebtnined aicellent re,«ii1ta witli it. 
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We do not place any value, therefore, in applying the intestine to the posterior 
surface of the stomach through the mesocolon ; on the contrary, we maintain, in 
agreement with Socin, Hahn, Liicke, Kdckwitz, and others, that the anterior or, 
better still, the inferior anastomosis is preferable. To the less experienced the 
IKMterior method is distinctly more difficult, and the greater the lesion to the 
peritoneal folds from the introduction of sutures, the greater also will be the adhesions, 
and marked adhesions are responsible, iQore often than is thought, for the symptoms 
of the " vicious circle," because they narrow the passage for the outflow. 

Quite different is the further question as to whether a loop of intestine with a 
lateral o|jening in it, or the transversely divided gut, should be sutured to the stomach. 
There is between these two methods a difference in principle. 

The Y-mcthod forms the type of those methods which are especially intended to 
prevent the so-called vicious circle — the flow of the stomach contents into the upper 
segment of the intestine, and of the intestinal contents along with the bile and the 
pancreatic juice into the stomach. Wolflcr is the theoretical originator of this pro- 
cedure, in the same way that Nicoladoni is the ingenious originator of gastroentero- 
stomy, but it is through Roux that the idea has been brought to fruitful recognition, 
and it may therefore be described as Roux's method. 

It is a priori beyond question that the most certain method of jireventing the 
vicious circle is obtained when the jejunum is cut across, its lower end implanted into 
the stomach and its upper end into the descending intestine. It is true, however, 
that by Koux's ])lan also a regurgitation of bile into the stomach has been observed, 
for the reason that, on account of the shortness of the mesentery, the upper part of 
the intestine can often not be implanted into the descending loop at a sufficient 
distance from its junction with the stomach. But the chief reproach of the method 
is, that it entails a double anastomosis, and, in spite of all dexterity and practice, the 
duration of the oi^eration is prolonged. 

In {uitients who are reduced, we have, on these grounds, already had reason to 
regret that we decided on this procedure : here it is often the most rapid method 
which is alone the projMJr one, since any prolongation of the ojjeration and of the 
an;esthesia may favour the occurrence of complications, esiiecially on the jmrt of the 
lungs. We maintain, therefore, that it is going too far to insist on the adoption of 
Roux's method in all cases. 

We re'gard Roux's method, however, a.s verj' valuable, and as indicated in all cases 
where there is a danger of decomposition of the stomach contents, or where marked 
decoinix>sition is already present. In these circumstances it is so essential that the 
stomach contents should flow rapidly and completely into the intestine, that keeping 
the stomach empty comes before all other considerations. It appears to us, therefore, 
that in careinoma, whore putrefaction of the ulcerated surface is so often present, it is 
the only proix^r metho<.l, and also in other ulcerations, if marked decomposition of the 
stomach contents hiis set in, esiH?cially in great atony of the stomach. 

In these cjuvs wo shall do well also, having regard to Kelling's obseri'ations, to 
pliice the communication with the stomach nearer the fundus (cardiac end), where 
the danger of a contraction of the muscle does not exist, but where the oijening, like 
an atonic .sac, allows of the flow of its contents into the intestine. Carle and Fantino, 
who quite agree with our views, as expressed by Kaiser, have come to the conclusion 
that, in the presence of feeble cvmtnictile i>ower and decom|)osition, an immediate 
fret^ oj*cai»o of the tvntents of the stomach is much more im}K)rtant than when deal- 
ing with a simple stenosis. Also in very nervous individuals, who become melancholy 
with slight gjxstric disturbi\ncos, the Y-mothotl is useful, especially where the objective 
stomach change's are slight and the subjective symptoms very prominent. Lastly, we 
maintain that the Y-metluxi is Ivttor in the citses where the great omentum is very 
fatty and largo, and forms, when foldoii, toi^ thick a mass. In such cases it may, 
however, Ih» split up fnmi Mow in its entire length. 

As a rule, however, our moth«.xi of gsistroenterostomosis antecolica inferior gives 
in no way inferior results to the Y-metho».l. Dr. Humbert has, in a more recent 
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inquiry, received information regarding the condition of our patients, viz. of sixteen 
patients operated on by our method, and eight operated on by Roux's method. 
Only one patient vomited bile after each meal, and that a patient operated on by the 
Y-method ; in only one patient too is the appetite poor, and he too was operated 
on by the Y-method. Five patients operated on by the Y-method have to be careful 
about their food; in all operated on by our method the appetite was "good," or 
" very good " ; in only one was it " variable." Slight subjective symptoms existed in 
six by the Y-method and in five by our method. 

^Vhen, however, the indication to be fulfilled is at any cost to empty the stomach 
as quickly as possible, then the Y-method is preferable to all other methods which 
attain that object incompletely, as, for example, in Braun's method of forming an 
anastomosis between the two limbs of the loop which is sutured to the stomach ; 
this anastomasis, as we know from experience, does not always prevent the entrance 
of the intestinal contents into the stomach, especially the vicious circle, while by the 
Y-method the latter can never give trouble to any extent. Also the Rutkowski- 
Witzel plan for ensuring the fiow into the descending portion of the intestine by 
the addition of a gastrostomy, with the object of stretching the stomach and feeding, 
is, in view of the advantage of the Y-method, not suitable for general employment. 
Of the numerous other methods of gastroenterostomy it appears to us that there are 
only two which are worthy of mention here : — 

(1) The projjosal to cut avoss the duodenum, to close the pyloric division 
(proximal end), and then to unite the distal portion of the duodenum to the lower 
jmrt of the posterior wall of the stomach (Cred^), as in the author's method of stomach 
resection. 

This, which is a certain prevention against the vicious circle, admits, however, 
only of a limited employment, in consequence of the frequent existence of strong 
adhesions as a result of old ulceration in the neighbourhood of the pylorus. 

Henle first originated the idea (without removing the pylorus) of employing our 
gastroenterostomy also in simple strictures of the pylorus, and Mikulicz was the 
first to make such a communication in fibrous narrowing. 

2. The second procedure which appears to us of value to ensure against the 
vicious circle is the formation of a spur between the stomach and the proximal part 
of the intestine, or, preferably on the distal side of the anastomosis. Hacker is not 
satisfied with it, however, and Sykow considers that the value of his method lies 
mainly in the fact that it allows the stomach and intestine to be opened after the 
sutures have been introduced. The idea, however, is not to be rejected, and is 
valuable if properly carried out. In describing our latest method we shall show how 
we have carried out this principle. 

We have already stated in the general remarks on gastro intestinal surgery that 
after the abtlomen is ojiened, pads of aseptic gauze are alteays to be arranged so as to 
isolate the field of o].>eration from the rest of the peritoneal cavity. We shall not here 
trouble to repeat the rules categorically laid down, nor the warning always to employ, 
when dealing with the abdominal cavity, only aseptic towels, swabs, and fluids 
(physiological salt solution at 38° C.) 

We always use silk sutures, which should invariably be continuous. Catgut may, 
however, be used for suturing the mucous coats. 

When mucous membrane can be united to mucous membrane this should be done, 
and then three layers of sutures are necessary, viz. the mucous suture, the suture 
tlirough the entire thickness of the wall, and the serous suture. In other cases we 
can, ami must, be satisfied with the two last layers. All these rules are now indeed 
quite customary, and we need only refer the reader to the earlier editions of this 
work. We shall now describe the two methods we employ. 

126. Gastrojeijunostomosis Antecolica Inferior. The abdomen is opened by a 
median incision reaching down to, or even below, the umbilicus, which we no longer 
excise, as it is disfiguring. The stomach is carefully explored to ascertain the nature 
of the primary disease and the complications, and to determine the lowesst point of 
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the BtoiiiiiL'h, wliicli tLs a rule coiTesjiOiicls to the lower border of the dilated pyloric 
portion (fundus minor).' The gastrocolic ligament, together i^ith the gastroepiploic 
artery, is sepurateil for about '1 ina. in tliia situfttion, and the few veaaela wMcb pass 
on to the stomach are doubly ligatured. 

The transverse colon J3 now turned upwards and the duodcDO-jejunal liexnre ie 
sought for by following the mesocolon to the left side of the vertebral coliunn where 
tire finger is isissed round the left side of the commencement of the jejunum, which 
ts drawn forwards. The jejunum is then emptied by drawing the fingers along 
it for a distanre of 16 iii.s. from its commencement, at whifh aituation a loop is 
selected and held by the assistant. The transverse colon and omentum are replaced 
into the abdomen, and after the prepared portion of the greater curvature and the 
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FlO. 90 illugtrat«» how ttic clamp-fon^Ki^ts are a|)).»lLed tn ibe eniptied loop of jtjunntu, the tfWMtoof tlM 
racwntery twiiig *t tins same time controlled. Tbc apei of the loop is applitd to the itoRiaeb. 



cmptieil Itxip of intestine (IG m». below the conituencement of the jejunum) bave 
bet'u placed in proper jio*ition for effecting the anastomosis, the jmrts are cHrefnUy 
surrounded with aseptic gauze to jtrotect the general peritoneal ovity. 

It iij a great convenience to apply Doyen's clamp-forceps to the stomach as weJI 
u to the emptied loop of intestine (Fig. 90) in order not only to close securely 

^ W« bkVe alnAdf iiiiti«vt<d alKiv» thikt the ciis«s of ililatatioa which ckll for openttan are^ u a 
rulr, thaw whlcb Roaenfeld refers to u the vertical Ly dilatni fonns, uid Dot the horizoatAl dUitAtioEU. 
Ill \\m tonwit tb« jiylori;: ;>ortii9u, wliich afteo fnima • l»rg» pocket Almost aepuatod from tbe rest of 
the atoiuitch, is tb« pnrt whicit re«clii<fi fsrtb«at doiruwvils. If the stonwdi m emptied, as it ia ititetidad 
Uwt o|)«mtinii xhould lirLoj; ubouti thi; reminder of th« stomacli, i.t^ the fnnilus major, oocqpiftt tW 
vwtlo&l po»it)<.>a, und auy opviubi^ nn tit atitcriur or posterior wall is, in the erect position, coaalderably 
bigber tlinu th« iUIaIim) pyloric portiou. 
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the liuiiinn, Imt alao to tem]»orarily arrest the lia-iiiorrhage. \Vc Imve ahtiuly reft-ired 
to this procedure in regard to the arrest of hiciuorrbage iiiul tbe danger of throin 
liosis. He tliat is more eimtioiia will [irovisioiially elosc the intestine ulnive anil 
below witb two liiraturcH witliout iiu'luding tlie tneseutery, and will have the jstouiach 
held by an assistant in such a way that it is keipt closed at the area of operatiion by 
u,p{j<)sitioti of ita waJb, 

The li)«p of jejunum is now applied to the stomach vertically in such a way that 
the proximal limb ascynda posteriorly, while the distal limb descendu anteriorly 
(Fig. 91). The sutur&s are applied transverst'iy to the ink'stiiie and in the lung 
axia of the greater curvature of the Rtomach, Before, however, the sutures arc 
introduced a transverse fold is made in the |ir«"isinial liui)) in the following 



l^; 



.w 



Fia. 90(1, — Gtutroeuttsrostdtuosui antecolioR mferior. A fold 1io» Ixeii nmile in t(i« cunvesity of lb<} 
loop of jxjuauin. rind Ibis tiiu been fliej to tlie stomaeli by tutiiTc* {sagitlul <*ttion). The 
deep sutures for tlii> OJiiiiitomo<ti» Lnve been iiitit-rtcMi tUroiigti itll the cOaLs, nnil Itie conliiiiioii^ 
MTOUB tnityre is begun. Tlie figuit; Mhowsi How tlie (^triu cuiiUiil^ nrt; guided into the lovrcr 
limb of tbe int(i;ijtiue, j'.r. ou the left of tlit; li^irp. 



niftnntjr (Fig. 90(i) r at the top of the loop the convts hiilf of the circumference of 
the lM>wel is folded inwards towards ita liiineti, and the fold is luainUiined hy a serous 
auture which indudes also some of the niuwular layer. By lueans of two or three 
stitehea the folded (invaginated) an^i is then sutured to the »<t(>inach behind the 
greater curvature in a direction parallel to the liae of tmastoniosiw. The intestine and 
stotDAch now lie in contact, and in the iTitestine, aa schciuatieally ifpreaenttid in Fig, 
90a, a spur is formed, which pr^tvents the jnufeiage of the stonmi-h fontents into tht* 
proxiniftl iimb of the intestine, and I'lce versa. In the figure the spur is reiireaentetl 
too sliort. 
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The posterior segment of the i-oiititTUOua serous suture (seen in Fig. 91 with its 
frirl left long) is now introduced transversely so as to unite the stomach and intestine 
piirjillel tn, ftnd in front of, the auturen wliich fix tlie ajtur to the stomach. The 
^totuach and intestine are theu incised ' down to the mucosa, and the iKwterior 
segment of tlie circuliir suture is intnuluced through the muscular and serous 
coats : the mucous mcnibrane is then divided, and is accurately sutured with the 
aanit' thread in tfie re\-erse direction, ivhilo anteriorlv it unites the two anterior 



Kjr,. SI.— tta"t)oiMrter(wtofiiln 1tif«?tiof niittcolicii. Ilic jejiiniini at » point 16 iiiii. from its comtnence- 
MR-iit has lnjeii niniMi'U vt-rticnllj' to llii; prealtr ciirvtlnre at tte staiuach {In thi* li^ure the 
itjKiiiij^ in \\w. •il'>tiiiu!li is ilmwti too liigh nliovtf tht' giienti^r turvdtui'e), iiml thrt two have teeii 
Mitit«tl Willi it Kimiiiuous serous Mitnre of fine «illi. The stomach (itid jcjiuiuin liavu l)«ttn 
n|%n«il ilht! ilfxueiiiJtD}.' liiiib is niitcnor) and the devp suture through th« entire thirknevfi. of 
tht>ir (•<tn(«: 1h<;;iiii. 



hcgnieiits tif ilie ojieiangs l>y piissiug through the entirt- thickness of the wall, »>. 
including the muro.Hji. Outnide this, after previouRly cleansiniij; the lines of suturing 
ulong with the surroundings, and chunging tfie soiled gauze^ the anterior segment of 

' Iti tlm figure tlit liiclatoii» in both Mouinch r,ui1 Lctvatiiie *.xv ilrtiwii too convex. 




Kia. 8»,— Y-mrthotU cewmd aWg*. Tli» Icwp of jajttiiBin is jmUed forw»nU aaJ Jifidod Imtweco two 
iwin of wmfinmAmi'foinxj;^, tite i!i vkion being curivil ialo the iiMnnt«ry ; tbe p««t«rior irgjt 
i>f the stooiMh ta pr^jiotetl tUrougIt the o^wuiug in the trmtuverte smsocoIou br ibe Ungeni 
of the riffht lumd. 

fnmi thf very ii>t. If «)tHH*mnositioii of the gastric intents exists^ the stomach 
iiiudt iinJcr ul\ i-irciii«»tiiiR'c8 Ihj 'uuaht.id out on the first day. There is tuiipie proof 
tiuA the »utun\* linUl Iwticr tm the firat d»y than later on, so that there is notliing 
four frvui mtxin\ wnshmg mit. I>»ompo8ed stomach contents can convert syDtptoins' 
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of iiitoKieatioii ' into u, real i'olla[)se, iind may give rise, through absorjition, to iiieta- 
static inflamijiatious, t'S[iefially ]tiieumoniii. Such i)mrk<*<l defoiii]M>!!iitioti occurs Init 
&eMi;tm in Ciist'.-; of siiiiplt uUti' ; it 1*1 mut with especially iti (lutrid t-unceruus uli'tn>i. 

127. OastroenteroBtomosia KetrocoUca (Hoilk'h Y-inethad),- After o| tuning thf 
aluUiineji, tlie stoniftuh mid tiiiiis verse eulon, along with the oiucntuiii, are thmwii 
upwards, the meaoctilon i^ incistd lietween the vessels*, aud the ]>osterior wall of the 
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Flu. 94. — Y- Method, thiri I stai^. The lower end of tLedividud jejmunit is stitched to Uie pfiaterior Wrtll 
nf t.)»t> ntotu:iuIi vviih a iliiubli; row of continuous .sutures ; the upper «iirl, aflor Ixfiug toliled 
dowiiwnrilN uud In tliL> lt;fu hji4 tteeii aua$toiuOi!etl with the buwd Iwlow. A teniporary ligaturti 
hits bwti tied roiiusd the etupUed loop of bow«!. 



stomach expoaed. The edges f)f the 0}>eiiiiig in the luedOcoloD are stitched to the 

' As regnrds the washing out of Uio stoinacli, we would r«rnark tliot it must always b« done with 
grent care by the fiirgvdti hiuuiijlf. If the water Vh; i-olii iuntund of WjH-iii, if mi aiitii«ept>c solution \m 
UAed iusteoil of physiological salt solution, nnd if the wnshiui^ hn continued, for hnlf-an-hour iiistoiul of 
a. Few Miintiitw*, »«d if it b« left to tha nurse to do it, ouw ueej not womier if collajwe should occur, 

' We h&vt! already stAted tho^t the Y-rnelhodi aho retivib; ali tho A(traiata^!i v.h«n it i» pcrformeit m 
the iitrupler hjkI more cert&in maimer of a Cr. auteuolica, provided the loop of jcjiiuiiui wliii:!! is iiuited tu 
the stoiuach in isitustcii 18 to 20 iiu. lielow the duadtuo-jcjmml ilemre. By the posterior method the 
tiearot jtoint of the j^ijuiium nmy bt» tnkeii. Th« Aiituritig of ttie iub.-ijtini$ to th<; posterior waI! of tliv 
(tdiiMcb has no «j>&tntiiil atlvautnges iu the Y-uwthcHl. 
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posterior wall of the stomach by a couple of sutures. The incision through the 
mesocolon is shown in Fig. 92. 

The jejunum is then drawn forward. The loop need not be too far removed from 
the commencement of the jejunum, as it does not require to be brought round the 
transverse colon. The intestine is grasped with two artery forceps (author's {jattem) 
placed close together and then cut across between them, the incisions being carried 
into the mesentery as far as the first large arterial arch. The intestine above and 
below, together with the incised portion of the mesentery, may be clamped with 
forceps, or the two openings of the bowel may be kept closed provisionally by a ligature. 

The stomach is now drawn through the opening in the mesocolon below the trans- 
verse colon (Fig. 93) and the distal portion of the bowel applied to it vertically. The 
proximal jxirtion, as shown in Fig. 94, is then turned downwards as far as its 
mesentery allows, and is made to join the left side of the distal bowel, and to approach 
it from left to right. 

Since we have to anastomose the divided ends of the intestine they may be closed 
with pressure-forceps of the angiotribe kind, and the sutures introduced before 
allowing the lumen to gape, but by this means accurate suturing of the mucosa \& not 
]x>ssible. In this connection we must refer the reader to the introductory remarks on 
gastro-intestinal surgery (ji. 190). 

GastrodnodenoBtomy. — See Api>endix. 



Gastrectomy (Gussenbauer-Billroth'b operation) 

128. Indications and Methods. This operation is generally termed Billroth's 
operation. It was performed before him by P^n and Rydygier in 1879. P^n, how- 
ever, had not fully appreciated the significance of the operation. Rydygier, on the 
other hand, gave very complete directions for its performance. 

Billroth performed the first successful resection on the basis of the careful experi- 
mental researches of Gussenbauer, Winiwarter, Czerny, and Kaiser. At the present 
time hundrcils of successful operations have been i)erformed. We have ourselves done 
seventy-eight pylorectomies for cancer of the stomach, including two complete 
excisions of the stomach. 

Broquct^ one of our pupils, has reported all the fifty-two cases operated on by us 
from 1881 to 1898. Since 1898 we have oi>erated on other twenty-four cases. It is 
obvious that, to commence with, when asepsis and the details of the operation were 
still incomplete, the results were distinctly worse than at present. ThanJks to the con- 
tinued efforts of many surgeons to improve the technique of the operation, they are 
now exivUent. If we include all our cases, they give a mortality of 29'3 per cent, t.«. 
twenty-two out of seventy-five died as a result of the oj^ration. Of the twenty-four 
oases openitoti oh since Brotjuet's publication only four proved fatal. 

But this statistical niethinl gives a far too unfavourable idea of the possibilities of 
the oiHTAtion. The fatal cases of the later period ixxurred almost without exception 
\\\ piitionts who, in conso«iuonce of the far ttn^ advanced state of the disease, should not 
have undergone the ojH>ration : they merely prove that we have advanced very far 
with the o|H»mtive tn'atnuMit. (.>f the four fatal i-ases which have occurred out of 
our twenty-four oponitiiuis during the last two years, there were two in which we 
wore obliginl tt» pr^nwHl to resection. The oircinoraa in both cases was found to be 
si> adherent to the anterior aUlominal wall that it was torn during the exploratory 
laj>ari>tomy in the attempt to .^»i»i\rato and investigate it ; the operation had therefore 
to Ih» iH>rfornuHl agjunst our will. Such cn.<es nmst not be included if one desires to 
obtain a true idea of the danger of the ojvration. There remain, therefore, twenty-two 
t"asivs with twt> deaths, a mortality of 9 per cent. This comes much nearer the 
truth. Hut thi\«»t» two fatal oas^'s wore far advanced, the one very difficult on account 
t>f adhesions, the other in a )«ationt who w^s very rvduced, who died as a result of 
putrid bn.>uohitis and pnouuiouia, and who wus already suffering from brown atrophy 



of the hoart. We may conaider, therefore, that iTesectioii of the pylonis when done 
early enough for a movable carcinoma has now become an ojwratioii unattended with 
danger. Indeed, the complications formerly so much feirLnl, such as adhesions to the 
transverse colon, no longer alter these favourable prospects. Of the four eases out of 
the twenty-two above referred to, in which a portion of the colon had at the same 
time to be resected, all recoTered, 

From the fact that we have jierformed so many pyloreetomiea in such u compara- 
tively short time, while the number of gastroenterostomies for cancer have become 
much less frequent, it is very evident that we have taken a wide view of the indi- 
cations for resection, aad have not selected merely the favourable cases. When we 
take into account the methods of operation the results will be seen to lie still moro 
favourable. We have performed "resection with gastroduodenostomy," the operation 
which we prefer, fifty-two times, and even if we include the earliest cases (from 1888) 
the mortality is only 15*3 per cent. In the laj^t twenty-two caaee it reaches only 5 '5 
per cent, as in one of the above-mentioned fatal casew the operation was performed 
according to Billroth's second method. 

Guinard has cotlatett 291 resections of the pylorus i>er formed Itelween the years 
1891 and 1898, and has found the mortality to be 35"3 per cent. Of thc80 l-t^t were 
operated on by the liillroth-Rydygier method (i.e. Bill roth's first method) with 37*8 
jier cent of deaths, sixty-four by our method, with onty 1 5*64 per cent of deaths. It 
follows, therefore, that even in the bands of the less experienced the mortality by our 
method gives relatively favourable figures, since they are atmoet identical with those 
which we ourselves have had, wlien we include those ojjerated on during the [irobation 
period, aa well as those done after the techni(]ue of the operation was perfectly 
developed. 

The conditions are different when we inquire into the ultiuuite results of tfm 
optnttion. Of the patients operated on by us, eighteen, perhaps twenty-one, are still 
aiive ; but if we demand as a i-adical cure a freedom from rMurrence for three yeare, 
as in cancer of the mamma, then the majority of the eighteen cannot yet b« regarded. 
&8 permanent cures. On the other hand, no less than six of our ca«ea have been well 
three years and upwards (two patients four years), and two of them have died without 
recurrence. As ]>emianent cures we can only 8j>eak of two cases, one jmtieut after 
eight, and the other after thirteen, years being still in the best of health.' A patient 
of CsHjrny*3 hved over seven years ; one of WOlfler's lived tive and a half years. Maydl 
publishes the case of a patient who lived eight and three-quarter years after o^wration, 
Chaput that of a patient who lived five year^, etc. In those who survive, and in 
whom recurrence takes place in the glands, in the liver, or in the peritoneum, the 
confirmatory researches of many investigatora ( Kacnsche aad Rosenheim, Mintz) show 
that the chemistry of the stomach does not improve, but that tlie motor function is 
completely restored, The symptoms of wliich the jmtients had complained completely 
disappeared, in not a few eases for months, and even years, the patients looking 
healthy and being able to work until recurrence occurred, which often gave rise to 
grave symptoms only a few weeks before death. 

The permanent cure of cancer of the stomach is exceptional, even at the present 
time. In 1 2 per cent of our rase-s there was a very definite prolongation of life, while 
improvement in the symptoms for months, and even years, can be predicted with 
certainty. 

The question arises aa to whether the method of oi>eration i? calculated to exerciae 
an essential influence on the permanent results. That the immediate results are 
really influenced by the method is shown by the statistics of Guinard. Smaller 
fitatistics, however, show that with the neces^iry ]iractice good rt'sulta are to be obtained 
by all methods. Maydl, even with the Rydygier-Billroth methoti, has hatl twenty -one 
recoveries out of twenty-five operations, 

1^ W()Sl1i»r in 1896 coUecteil the reaulta of diflerant anrgeona, a.u(l Befoswie, on tlic advice at ILirtniuiiu, 
llHA cotit|]lcited the SQtittniU'/ uid collected eEgfateen cases wh? liavi' tivwi over four yesirs aFler lb« Dp«ra- 
tioii. 
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But of still greater iinjwrtance than practice in the technique of the operation is 
the period at which the cancer of the stomach comes for treatment. Early operation 
gives a distinctly better result, and Maydl attributes his good results mainly to the 
circumstance that the doctors recommended the patients to him early. That is, and 
will always be, the prayer of the surgeon to the physician and practitioner. We 
have, moreover, in recent times endeavoured, as in other cancers, to make the method 
of ojjeration more radical. 

We are indebted to Hartmann, through the investigations of Cuneo, for the in- 
formation we have as to the extent and spread of cancer of the stomach, and for the 
necessary modifications in the technique. Carle and Fantino, in their admirable work, 
also demonstrate the paths of dissemination of the cancer. Carcinoma of the pylorus 
spreads most markedly along the lesser curvature, and not merely in the glands which 
accompany the coronary artery, but also in the form of cancerous foci in relation to 
the lymphoid deposits in the lesser curvature. Hartmann's operation is planned to 
meet this tendency. Whether it will lessen the recurrence cannot yet be shown from 
Hartmann's statistics, which are still too recent. 

We should like to draw attention to the important fact, which we have repeatedly 
stated, and which has been confirmed by the investigations of Cuneo, viz. that cancer 
of the pylorus is shaqjly limited towards the duodenum. Hartmann, however, always 
removes a strip of the duodenum, as now and then a slight infiltration is found in the 
lymph vessels of the submucosa running towards the duodenum. Hartmann has 
therefore adhered to gastroduodenastomy in all cases where the duodenum can be 
sufficiently isolated. This shows how unjustifiable is the scorn of a surgeon — a 
famous man, and a detir friend of mine — who remarks that surgeons who perform 
gastroduodenostomy are as bad as those who sketch out beforehand the plastic flaps 
in an excision of the mamma. One might turn the reproach in the other direction. 

As shown by Hartmann and Cuneo, one must remove the whole chain of glands 
which lie in relation to the pyloric and coronary arteries, together with the arteries 
themselves and the lesser curvature, along which the disease is distseminated " with 
extraordinary frequency." The gjvstroduodenal artery must be ligatured, and the 
glands which extend along it as far as the right gastroepiploic artery must also be 
removed. . 

To quote Hartniann\s comparison, in fact, one must act here as with the mamma, 
where, if one is dealing with a cancer nodule in the upper and outer segment, one 
must not painfully dis.sect out the raniifications of the gland, but make a clean sweep 
of the skin above, and the nmsde l)elow, the diseased jtart, and of the lymph vessels 
and glands up to the axilla. Moreover, we would jwint out to those surgeons who 
regard excision of the pylorus with subsequent gastrojejunostomy as preferable to 
our present metluxl, that we were the first in 1887 at the Congress of German 
Surgeons to assert the i)rinciple that, after excision of the carcinoma, the stomach 
should Ix; doseil, and the o})eration completeil by performing a gastroenterostomy, 
while Billroth propoi^etl that this, his second method, should be resorted to only in 
difficult cases. We had alsi^ at that time recommended gastrojejunostomy and per- 
formetl it a few tiniess until we saw that gastroduodenostomy gave still better 
functional results and wjis more national — obviously only in cases where it admits of 
exact suturing and thorough removal of the disease. 

We believe at the present time that the majority of surgeons adhere to this 
principle (Mikulicz, Garre, Hahn, Roux, Hartmann, Souligoux), and by a number of 
surgiH.>ns gastrtxlmHlenostomy is si»ecially preferred (Wiesinger, Alsberg, Krumm, 
Zwge-Manteutfel aiinmling to Kick, Gnuser, Hartmann, Guinard, Carle, and Fantino, 
ami litx'henegg aivortling to rorge.*). We have at the present time, besides the 
original Rydygier-Hillroth mothiHl of direi>t reimion of stomach and intestine (as 
adhennl to by Khinlein, Kapivler, EiselWrg, and Maydl), a modification of it by 
Henle-Mikulicz, in which the duixlonum alone is closed, while the lower part of the 
stomach wound is left open, and to it is stitched a loop of jejunum. Ki^nlein and 
Kurto have useil this methixl. It has the disadvantages of Bilhroth's method, but 



■M-» preferable to it wlxen the duodenum cannot be drawn forward so && t« admit 
<3f satisfactory iiuturiiig. 

Then comes Billroth'a second procedure (which, we recoroniend for general use), 
in which the stomach is closed and the intestine is implanted into a sjiwial ofiening at 
-&.he lower part of thu posterior ii3|)ect of the stomach (either the jejiinutLi according to 
Uillroth, or the duodenum, aa we rt^conmiend). This raetbod lias the grcttt advantage 
-fchat in the hands of lean [)ructised siirgeonH iinich greater oert+iiiity is afforded of 
^>reventing the escaite of gastric and intestinal contents, and it enables the sutures to 
"fce mtLoli niorti easily introduced. Excision with gastrojejunostomy in easier than 
_^^aatrcMJLiode(iostotiiy, but the former has all the diaadvaiitages of gastrojejunogtomy, 
■^at any rate for thoi^c who (in not know how tn avoid the vicious circle with certainty. 
^IThis can Iw prevented hy the methoii of Koux (whielit however, entails a second 
•^anastouKiais, and therefore prolongs and uomplicates the oijeration), or by our 
.^ft ast roenteroatoniosia antecolica inferior. 

We maintain, therefoi'e, that the proeedure of closing the Htonmeh anJ implanting 

■«he intestine into a .sjteeial opening is to l>e preferred. Proof of the correetneas of 

'AhLj statement is furnished by the fact that the statistics — including those of all 

-^nrgeona — are diHtinctly better,^ We therefore recommend gaatrodutKlenostomy, 

"vhich gives the best functional result, in all canes where the carcinoina is strictly 

limited to the [lylorun,- and where the duodenum offers sufficient mobility. We 

"»e««iamend gastrojejunostomy, according to our methcHl, when the duodenum cannot 

"be drawn forward, or when it hau to be too much shortened by the operation. We 

■sdvocate the Y-modification of Roiix when the patient can stand the prolongation 

oi tlie oix^ration neccssitattd by a second ana.itoniosiH. It is true it can be very 

Tepidly performed in [>racti.sed hands, but general propositiona are not primarily 

intended for .« killed surgeons. 

129, Partial Gastrectomy. In the introductory remarks on gastro- intestinal 
«urgery we have already drawn attention to the points which are necessary to ensure 
success in resection of the pylorufi and other [>art3 of the stomach, and have described 
them fully in the earlier editions! <;if this work. \Ve have, therefore, only to refer to a 
few main point.s. It is obvious that the treatment of the wound and of the j>eritoiieum 
must be purely asepticj and that the geuend peritoneal cavity mu-st be securely shut 
off by tamptms from the tield of operation ; and it is especially important there 
should be no escape from the stomach in dealing with putrid cancerous iilcers. 

Thi.s indication can only he satisfactorily accomplished by the application of 
clamps. Where clamps cannot be applied — for example, where the carcinoma has 
actually extended to the duodcniuu and its neighbourhood, or so far along the lesser 
curvature towards thti tjesophageal opening that clamps can no longer lie aiijijied on 
either side of the tumoiir, and definitely lieyond it— it is better to give up the attempt 
to [lerform a nidical operation. We have observed, however, from the intereatJng 
[mbiiaition of Dr. Bran tier, that there is still some ini.™nder«tanding a.? to the 
nuitiiier tn wbich we recommend the ctampw to be employed. 

There are tW'o luaes of the e]iimp.y which must Ik; cumj>lotety distiiigui.<4hed : (1) the 
application of the clamps to the niaigifi of the wound where the division of the stomach 
(and also of the intestine) ia to take [ilace, and (2) the application of the elampB at a 
distance from the line of section for the [impose of preventing the escape of gastric 
and inte*tjnal coii tents from the canal l>eyond, aa well as with the object of pro- 
vimonalty arresting the hsemorrhage. When the ckmpa are applied at the line of 

' Botix (Uirough Ih. Kolbe) fins recently pkibJlMliiHl the re-'tutCii of 1U» resettiona of the stomuch. 
Of lltirt^'uinc caaen taujXeeu died ; of thcs* «i.'ctti«Tj Were o|itrated OH by the RydygiKr-Billrotli nii^thod 
*tth five deaths, leu by the Billrotli-Roni luethod -with four deaths, tm by Kouher'ij iiiethud with four 
<l«atl)ii, tline occordiug to BillruUi-Iiafker lAlth oue dli^ath. We liavu to ruiuurk thut the pxplauiviion 
why Kcxjher'i methoil docs not app^ear more favourable U, in ihtt tlnjt place, becaii.sei a cju^ of )>nti|^tiD« 
of tlic calcn it included, whl<;h iiiunt bo .i mitftake, and, Becoudly, becauiuj three di-'athe «It«;r Koclior'ft 
nifthoti wure autes in wliieh a ,\1 itrphy"* biittou was employed. All the eaau rtfcovtsied whitslj wen* 
operated on strictly occoniing to the author')) metbot) with suture htone. 

* 11m uitthod liiM yieldif<l tlie Idd^^I penDBneDt recDvery so tit rvcorded. 
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division they cannot be closed too firmly in order to avoid escape of contents and 
to prevent bleeding. The non-elastic parts of the vascular tissues and vessels are 
completely crushed, while the elastic parts (serosa, vessel walls, etc.) which remain 
within the blades like compressed paper, are sufficient to maintain, when desired, 
momentary closure of the lumen of the stomach and intestine during their closure 
with a continuous suture. These crushing and pressure forceps (the best being after 
the i^ittem of Doyen's angiotribes and their modifications) are employed to the very 
best advantage where complete occlusion is to take place, for example, in resection 
of the pylorus with subsequent ga-stroenterostomy. 

For years we have maintained, in ojjposition to the method of using clamps in 
vogue with other surgeons ((ius.senbauer, Rydygier), that these pressure clamps can 
also be u.sed without fear where sutures are subsequently to be used for anastomosis, 
for example to the duodenum in gastroduodenostomy. The soft tissues, namely, 
the mucosa and muscularis, are crushed through, and there remains only the tough 
elastic jjarts of the tissues in the bite of the forceps. These, however, are compressed 
to such an extent that no gangrene of them is to be feared, because they have become 
dry, and are gradually ca.st f)ft' without any docomjK)sition. Behind these compressed 
areas vascular tissues suitable for union and primary healing are retained. 

It is very different with regard to clam]>s placed at a distance from the line of 
suture, for the purjio-se merely of closing the lumen and temporarily arresting the 
blood-supply. Crushing is here out of the (juestion ; what is wanted is merely an 
elastic spring closure, of the nature of Esmarch's manner of arresting haemorrhage. 
That this kind of closure is very convenient there can be no question, as it leaves the 
cut edges tjuite free for convenient and e.vact suturing of the different layers, and 
relieves the surgeon from the necessity of troubling himself to arrest the bleeding 
from the divided edges by other means than the suture itself. 

The disadvantage of the elastic spring clamps is the difficulty of hitting just the 
right pressure in order not to produce too severe a lesion of the mucous membrane, 
which may lead to ulceration and hiemorrhagu ; and we must not set up thrombosis 
by too long occlusion of the vessel, which would give rise to necrosis and inflammation. 
This is a matter of experience, ajul it is always iulvisable not to apply the clamps a 
moment sooner, or leave them on a niomeiit longer, than is absolutely necessary. If 
they can be dispensed with .so nmch the better. 

We have devoted more space to this question Injcause we find this essential dis- 
tinction nowhere sufficiently brought out, and l)ecause we maintain that the method 
of closure by clamps is a very imiK)rtant factor in the result. Besides this, the 
definite closure by suturing nmst be thoroughly reliable. Next let us mention once 
more the necessity of using fine silk for suturing. How any one can still use cat^t 
for the whole suture is, to us, incomi»reheusible. The chief suture, which (tenetrates 
the whole thickness of the stomach wall, should undoubtedly be of silk. There is 
nothing, however, against the use of catgut for the nmcous membrane with the object 
of its lieing absorbed. We use it occasionally ourselves. If it be desired to use catgut 
for the serous suture with the object of avoiding a jiennanent foreign Inxly ujwn the 
serous surface which might give rise to the formation of adhesions, that also can be 
excused, although the fine silk sutures become subsequently so well enil)edded in the 
smooth serosa that they are scarcely recognisable. 

The sutures should always be continuous. Where it is iK)ssible, an isolated 
tnucous suture is very valuable for preventing the pa.s.sage of intestinal contents 
between the stitches. No surgeon would care to omit the Lembert's serous suture 
for the purpose of securely uniting the peritoneal surfaces ; but Madelung, who uses 
merely a simple row of sutures, is right in maintaining that the union is mainly 
brought about by the silk suture, which penetrates all the divided layers, and which 
arrests the bleeding from the edges of the wound. 

The preparatory and after treatment of the patient has an important influence 
on the result. Here two points stand out prominently : the feeding of the patient, 
and the prevention of decomposition of the gastro-intestinal contents. The nutrition 



of the i^atient, which is often at a very low ebb, cannot be secured without consMera 
tkm of the hitter point. A patient with decompoiiiing stomach contt-uls and chronic 
intoxication cannot be nourishtd. The »tomach before, and, when necessary, after 
the oi«ration, and indeed on the day of the ojieration, should be emptied aa soon as 
decomposition of its contents sete in. We have already stated in connection with 
gastroenterostomy that thia may ha done ia so dangerous a mamier that the ^Mtient 
may be brought to the operating table in a very collapsed condition. This hapiMins 
if inexperienced asaiatanta, or miraea, work at a patient for a half to One hour with 
ordinary water at any temperature, or, what is still worse, with antiseptic solutions, 
in order to get the washings to return ek^ar- 

This must certainly be avoided A short washing out with physiological aalt 
solution at the temi>emtui-e of tlie body, with the patient in a suitable position, with- 
out u«ing any pressure, and without completely emptying the stomach, has no bad 
results. 

The patient must, of course, be nourished, and it is in these casm that the intro- 
duction of fluids before and after the operation i» of such great importance. Our 
method con.si3t9 iu the intrtwluction, aulwutaneoualy, several times a day, of 35 oz. 
of warm salt solution, and in the repeated administration per rectum of 34 pints of 
sterilised milb. By the mouth, concentratetl footl in the form of strong jelly (from 
2^ lbs. of meat boiled for seven to eight hours in a fla-sk), with aomatose, or aimilar 
nutritious preparations, is often the only nonrii^hment which can be taken in Ktricture 
of the pylorus without harm. In decomposition of the stomach contents the 
aim ultaneous administration of a slight antiseptic (bismuth) may lie beneficial. In 
nourishing the ^latient after the oijeration no surgeon ha^ gone so far as Houx, 
who allows the jiatient to have whatever food he fancies. 

It ia scarcel)^ necessary t(i mention that patients who are reduced to a weak state 
nmst lie kept Wiirm (heiited operating table) during and after tbe operation, and that 
the anffisthetic u to be administered in its lightest form (ether diluted mth air in 
Braun's Hask), and is to be limited to jjainful parts of the operation, such an cutting 
and pulling on the peritoneum, 

130. Gaatrectomy with OastroduodenoBtomy. A mesial incision is made from 
the ajjex of the enslform cartilage to tlie umbilicus, and, when more room is required, 
a Iransverse incision is added, extending as far as the outer border of the rectus 
abdominis (Hartmann), The tumour ia seen and lifted out. Slight adhesions may 
often be separated by introducing the hand. If the tumour cannot be lifted out 
strong adhesions wiU be found to exist, either iu the neighbourhood of the pancreas, 
of the tranaverse mesocolon, or with a retroperitoneal bunch of glands towards the 
posterior abdominal wall, or, where the distuise is widespread, with the spleen and 
the di&phragm. The sasiucion then already exists that a radical operation is out 
of the question. 

After ascertaining exactly the limits of the tumour, and the mobihty and possibility 

of &e[)aruting glands, the lesser omentum and the gastrocolic ligament are jrerforated 

at the margin of the new growth towards the fundus of the stomach, and two large 

prcaaure-forteps are appliwl (|uite close to each other, and closed as iinnly as possible. 

After gauze j^iada have been placed beneath the forceps (the aseptic protecting jiada 

have previously been i>laced round the j.iarts outside the abdomen) the stomach is 

I cut across between the two clamps, close up to the one to the right. According to 

iHartmann's rule, and on the grounds of Cuneo's observations, the clamps must be 

applied to the lesser curvature as high up and aa much to the left as possible ; and in 

order that the glands that accompany the coronary vessels may at the same time be 

. remavedt it appears to us advisable to double ligature and cut across the coronary 

Arter)' alwve the point where the section is to be made (Fig. 95). By dividing 

hloodlessly the sinall omentum above the glands, the divided stomach ia rendered 

so movable that it can be turned over to the right side (Fig. 96). 

Hartmann places value on the last procedure, because the fatty tissue and 
glands can then be followed up along the lesser curvature, and can be included 
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(Fig- 98) ; only the commencement is knotted, and by itulling on the two ends relbiUe 
cloflOre is effected. If the crunhiiig-forceps are not strong enough to compress the 
tiesQBS »o that they are like thm dry jjajier, it is deairabie that every projectiiig 
[jortion of mucous membrane and muacular {mlp ahi>uld be cliifi>ed away with acisscirs 
(Fig. 99), but this is unneces.saiy if sufficiently jKiwerfuI compression (crui+hing^ 
forceps arc employed. With the ends of the suture held taut, a foiitijjuou?' glover p. 
suture is rapidly ajiplied over it ho ait to fix each looj), and the closure is coiuplett'd 
by inverting both by a continuouft serous 3Uture. 

Tlie atomach and duodeninii are 
now claiu]>ed at some distance from 
tiie place where they have beeij 
opened, or are to be u]H?ned, and the 
crushing-forcep» are removed from 
the duodenum. Es^cape of the conteuU 
being carefully preventjed, an inclsioti 
is made into the ix)steriur yi*all of 
the stomach near the greater cnrvu- 
ture at a distance of 3 cm. (about 
1| in.) fnjni, and [jarallel to, the 
sutures which close it, at first meneiy 
through the serosa, for a length eijual 
to the breadth of the duodenuin. 
The posterior segment of the circular 
suture is, now applied (Fig. 102). 
The wall of the stomach is then com- 
pletely cut through and a cotitiuuous 
suture, passing through all the coats, 
isai)plied so as to unite the ptwterior 
edge.s of the ojjcning in the stomach 
and duodenum. A third coutijiuous 
Kuture is applied bo as to unite the 
two nmcons edges. The anterior 
edges are uow uuited by a (.■outinnous 
suture which paases through all the 
coats, and ie kuotteti to the posterior 
suture. The clanifi-fnrceps, if such 
have lieeu employed, ait removed, 
and lastly, the anterior serous suture 
is applied and kuotted at each end 
with the posterior serous suture. 

Fig. 1 02 ahows how the duodenum 
and stomach are held when the 
fingers are employed for temjKjrary 
closure instead of clam j> forceps. The 
[losterior coTitinuous semus suture 
has already been introduced. 

The gauze pads are remtived after 

the sutures have been thoroughly 

swabbed with wann sterilised salt solutioo. The abdominal wound \& closed by 

suturing the different layers, and seroform gauze aud collodion are applied without 

any l«iiidiige. The .-^kin suture is removed &fter three days, and biisuiutb is applied 

to tilt' H'OUlul. 

131. Qastr«ctomy with Qastroj^unostom;. If the duodenum is found to be loo 
uliort and wA. siiiluii'iiiiy movable to allow of its being employed for anastomosis, it 
sliould lii' chvstHl Uy an "iH-iIusiun s^uliu*." But here, instead of using the somewhat 
compliuitvd nietluKl of eUisure which is necessary for the stomach, cme can, after remov^ 



Fiti. 101. 




Fi«s. 100 and litl. — "Occlusion " of iImj rtomnch. 

FlQ. 100. — The ctomoch hiu been cDiii|]k'tely closed by 
» secoiid uoutUiuous luturo paasiug througli ull t!ie 
L'tuiU niiit ft(jpli«il owr the tirsL 

FtO. 101 ilkisLnttva how tbe above two sutuiws m 
iuverUMl bjr a contiauosis seroiit suture. 
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duodenum or jejunum, a powerful pair of compression-forceps (croshing-foroeps) shoul*^ 
be applied to the stomach from above, and only as far down as the part to be left fosK 
the anastomosis. It is specially desirable to use an angiotribe (crushing-forceps-- "^ 
here so as to compress the wall of the stomach into a thin sheet and facilitate th' 
closure of the i)oint of junction (" the critical Y-point ") of the occluding am 
anastomosing suturea The {)oint at which the anastomosis is to be made may 
quite well clamped with an ordinary pair of intestinal clamp-forceps if one does no ^cr)t 
want to wait before dividing it until the occluding suture has been inserted. 

The stomach is then sutured as far down as the anastomotic opening, and a pair o ■^rr^oi 
clamp-forceps is used to close the part of the stomach in which the opening lies^sfc^*- 
The divided duodenum is now sutured to the opening left in the stomach. 

The treatment of the duodenum is neither easier nor more difficult than in gastTO-*:^''^^ 
duodenostomy, but the latter avoids the difficulties and dangers of the Y-shapec::»^^^ 
suturing. The Rydygier-Billroth, or so-called Billroth's first method, has therefor^P"*^*^ 
the same limits as gastroduodenostoray. Where the duodenum is not sufficiently lon^^-^^8 
or movable to allow it to be easily inserted into the stomach, it should be closed iir:» « "^ 
the manner just described, and the Henle-Mikulicz ojwration performed by anasto— <;:^^*'' 
mosing a loop of small intestine with the lowest imrt of the divided stomach. ^^ 

133. Complete Gastrectomy. Schlatter's operation of complete excision of the^-*^® 
stomach is very rarely indicated, as there are very few cases in which an infiltratings^*^*^ 
carcinoma affects the greater jmrt of the stomach without giving rise to such extensive^*"'^*^ 
adhesions and glandular enlargement as to make a radical operation impossible. ~^^ '^ 
From our experience of two patients on whom we performed the operation, the -^^^^ 
indications appear to l)e still further limited, because there must be sufficiently ""^L^^ 
healthy oesophagus and cardiac end of stomach available to admit of compression -«:**' 
forceps being firmly applied to the latter and a clamp to the former. If the parts «5-^*^ 
<;annot be satisfactorily clamped before being divided, there is a great risk of the ^** 
peritoneum becoming soiled by having to work in such an inaccessible region as the ^*' 
oesophageal opening of the diaphragm. 

We once performed the operation under these unfavourable conditions, which we ^^ 
now regard as contraindications. In this case, moreover, a small piece of the ^^ 
oesophagus was removed, with the result that the patient died of peritonitis set up by * 

contamination with the gastric contents. In another case, which we published, forceps ^ 

could be applied, and the sutures uniting the oesophagus and duodenum held 
excellently. The fatal issue, which was due to necrosis of the gut, was entirely 
accidental. In the first of these two cases we were obliged at the same time to 
excise the transverse colon, while in the second case we had to deal with finn 
adhesions to the jtancreas and spleen. 

There are two methods of restoring the continuity of the alimentary canal. 
Either a loop of the jejunum may be inserted into the oesophagus, according, to 
Schlatter's proposal, or the junction may be made between the duodenum and 
icsophagus, the latter being the method we employed ; Schuchardt, Brooks-Brigham, 
and Schopf have also adopted it. We have not seen the account of Bichardson's 
successful ca.se, or of Tricomi's case. Of the seven cases we know of, five were 
successful and two fatal (our own cases). But we are convinced that more than 
seven cases have been done, and that surgeons have not published those which have 
been unsuccessful. We know of at least two others which have not been published, 
one of which dieil oa the table and the other shortly after the operation. We shall 
give a description of Schlatter's a?sophago-jejunostomy, and of the method of oesophago- 
duodenostomy according to Brooks. 

We give here the description of our first case where the anastomosis was success- 
fully made between the duotlenum and ce.sophagus. 

The oi>eration was {wrformeii on 9th June 1899, with the assistance of Dr. Albert 
Kocher, and in the presence of numerous doctors and students. 

After the alxiomen was ojHMied, the large tumour, which had been felt before 
ojieration, |>resented in the wound, and we saw at once that it was firmly adherent to 
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the colon and transverse mesocolon, so that their reniovul hm\ also to be considered. 
We therefore macle a careful examinntion to see whether excision nhould he under- 
taken or not. 

As tiaual, thft growtt at the pylorus wu,m sharply tleflned from the duodenum. 

There were no adhesions with the liver, but tlie fitoiiiach was firmly bound down to 

the spleen, so that dragging on the stomach pulled forward the spleen. The tvimour 

moved freely in front of the spine. In order to get a Letter view the incision was 

prolonged upwarda to the xiphtatemnm, and we were then aide, by i)as:^ing a hand 

over the fundus of the atomanli, to gri[i the leaopliagus. The stumach was densely 

infiltrated up to the (esophagus, and here the disease was as sharply defined aa at the 

pylorus. There were large adherent ma.s.se8 of hard glands felt along the greater 

curvature, but there were no nodules on the jteritoneum. To enable us to draw the 

stonuich farther out of the wound we claini>cd the adherent jmrt of the transverse 

colon on either side with powerful forceps, and divided it with the therm o-cautery^ 

so that a piece of transverse colon 5 ins. long was left attached to the stomach. The 

duodenum, after being carefully isolated, was divided between two atrong clamps, the 

divided ends being deanaed with lysol. The stomach could now be drawn farther 

out &iid the adhesions to the gpleen separated,- the vessels being divided between two 

ligatures. 

We had some difliculty in seiiarating the stomach jMisteriorly, as the transverse 
xuesocolon had to be very CAiitiousIy sejiarated as it jiaaaed over the pancreas, but this 
'was sttccessfully done after aoiiie large vessels were divided and ligatured. The upper 
part of the fundus of the sstomach was ijuite free, and, after dividing the small 
omentum along the lesaer curvature, we were able to isolate the (.esophagus sufficiently 
to be able to apply two clamps close together and to cut between them. 

With a little trouble the forceps on the duodenum were approximated to those on 
the oeaopbaguij, and while they were held in position the acrous suture was inserted 
posteriorly, and then, sifter shutting off the surrounding jjiarts with gauiie tampons^ 
we carefully removed the forceps. A continuous auture of fine silk (double) was 
then inserted through all the coata, and the edgea of the oesophagus and duodenum 
were united ; finally, the anterior serous suture waa inserted and tied to the 
posterior one. 

Considerable difficulty was exijerienced owing to the difference in size of the tw-o 
lumma ; the duodenum was too wide and had to he reduced by sutures to make it 
fit the lumen of the tesophagus. Lastly, we performed an eiid-to-tnd union of the 
divided colon in the usual way, using fine nilk (double). 

At the end of the operation, which lasted three hours, the patient was not at all 
collapsed. A subcutaneous injection of !$aline {Ih pint), as well as a coffee enema, 
was given in this case. 

In a suitable case total excision is not more difficult than resection. The 
conditions which complicate the ojxiration are adhesions to the neighbouring 
stmcturcjn, the pancreas, the spleen, and, most imjwrtant of all, the dia[ihnigm. The 
question as to whether the operation can Iw [>erfortned or not deijcnds ui>on the 
condition of the abdoniiiial ptirt of the tesophagua. If it cannot be jiuUed out of the 
foramen in the dia[ihragm without the diaphragm and pleura l)eing dragged down 
kIso, its division may involve ojjening into the pleural cavity (which caused immediate 
death in one ca.'w we know of). Operation should only be undertaken when it is 
ptjssible to retaifi a piece of the cesopbaguia below the diajihragm (or u piece of the 
cardiac end of the stomach) of autRcient length to enable it to be accurately sutured 
to the duodenum, the (.esophagus being securely clamjjed about an inch higher up. 
The free end of the isaophugus which projects from the forceps must also he long 
enough to admit, and firmly grip, the one-half of a Murphy's button, as in Brooks' 
caae. 

Brooks found Murphy's button a great aid, and he did not consider it necessary to 
apply sutures over it. This may well lie a case where the button is to he preferred to 
& tutore which is not quite secure, hecause, for reliable suturing, the peritoneal coat 
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moat not be tightly stretched. Bui one mas the risk here that the jieriloneun'' 
of the ajsophagaa, which haa lieeii dni'iiii in from the sides, may retract, or maj ti*-e 
cut through, owing to beiug tmi tightly stit-tchttl. In such a cAi*e the pressure exertt^r ^ 
by the button i*i uioie rt'liiiblL*, lii Brooks' ciii^ the button reniaiiied in ixwitic*' '^ 
without doing any harm, which, however, might not alwayn occar. 

It is esBontial that the duorteuura hKouKI jiroject at least 3 cm. (about IJ ia - # 
beyond the flanii), aa the inteatiue can be more easily brought up to the t£jtt>iihagu-s=- ^^ 
whether it be for suturing or for the insertion of a Murphy's button. If thia is Dt:zz:^^^^^'^ 
possible, if the dmiflenuni cannot be drawn ujrwards so iw to fouic iu cont&ct wit — ^-^^^^ 
the ffisophaguH, then, as in resection of the jtylorus, the dufjtlenuiu shouhi be douiP "■ " ' '* 
and a loop of jejunum :iub»tituted, though in xKvm, ca;»e the functional re^iult is le 
certain. Both limbs shoulJ be in the vertical iKwition as in our nietho«l of gastr 
enterostomy. The Y -method of Iloiix Is here scarcely to be coij.sidcred. Murphy", 
button enables the o|jeratioti to be performed with the greatest sjieed. 

The after treatment is the i^atiie sis in fesection of the pylorus, except that the 
nourishment must be »it Hrat absolutelj' Hnid, c)*i»ecially if a Murphy's buttou Ijas Iieer 
employed, and it sliouhl l>e given in very small quantities. Schlatter haj* proved thaB 
u (ternon can not otdy be sufficiently nourished without a stoinacb, but that be ali*»-« 
altsorlw aa much albumen and fat aa nornially, and that the absence of hydrochloric aeiJ^ 
has no effect on intestinal fennentatioii. Schlatter's j»atient, who died fourteen months • 
after the operation, had secondary gro-ftthf* in the mesenteric glandii, iu the lungs and 
pleuni, and local recurrence in the teaophagus. The ceHoiibagua below the diaphragm 
had increased 3 ins., in length, and was somewhat wider than norinaL In Schuchardt'a 
case, where three finger-breadths of the cardiac end of the sttmiach waa retained, after 
2^ yeirs a sac had formed which held 17 o£., and jiart of the duodenum had become 
dilated. 

Brooks' patient still enjoys good health after two years and eight monthg ; she i» 
able to do her work and to eat anything, like an ordinary )>erson ; but she has to take 
small meals at fretjuent intervals. The experiments of Kaiser and tlomry, and more 
recently those of Pachon antl Cavallo, have shown that Hoine [irecautions have to be 
taken shortly after o]H?ration in regard to the diet. Dogs, whose stoniaclis had I -ecu 
excised, could not at first digest even milk completely, and solid food uot at all : the 
stools were very loo^se, and fotxl iu large quantities produced vomiting. Not until two 
months after was cooked meat couipletely digested. Raw meat and connective tissue 
were not dige.stetl well even then, 

134. Partial Excision of the Cardiac End of the Stomach. Excision of the 
cardiac end of the stomach for ditieiLse viaa ujiaucccssfully performed by Mikulicz and 
Bernays, and Hartniann condemns it as a Imd oijeration. A priori it is difficult to 
understand why the cardiac end cannot be excised as well aa the entire stomach. Fur 
if the a'sopliagun ran hu nutured ur joined by a Murphy's button to the dutMlenum and 
jejunum, it -should also l>e jMissible to unite it to the stomach. Owing to the difficulty 
of suturing, one can harilly recommend closing the stomach partially aiid uniting the 
• esophiigua into the rest of the lumen, as there is the same danger at the Y-point aa in 
the Rydygier-Billroth operation of pylorectomy. Wo prefer a mcthrxi analogous to that 
auggested by u.s, viz. to close the stomach entirely and to insert the end of the cesopltagtts 
into it through a special o]ieutng, either by suturiog or by the aid of Murphy's button. 

The diiKcuUy of the oi*emtion cgmpared with complete excision is due to the 
diacjise having »[»read too far along the cftsophagus. Many cases of carcinoma of the 
cardiac end of the stomach present the same symptoms as stricture of the cesophagu.s, 
and, like it, they may exist for a long time without ghing rise to any Bymptom.'*. By 
the time the diagnosis is made it will be found that the disease has spread farther up 
the tt'sophagua tlian in the cjise of diffiise carcinoma of the stomach, even though thia, 
SA i\ rule, spreitds upwanls towards the cardiac end. 

In eurinoma of the canliac oritiee we ba-ve reached the limit which is usually 
accepted for the total excision, if we are unable tcj isolate a sufficient length of the 
«BSOpliagua above the diaeaae to be of uae for forming a connection. 
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^H W. Leyj h&s subjected the quesstion of resectioTi of the cardiac part of the stomach 

^^B very thorough examination. He lias determined that the v^tgiis nerves in front ol 

^B^^behind the cardiac orifice can 1>6 divided witliout danger, oa Krehi's reaearcbes 

^^^^B^Dwii. Following Hartnianii, he perfunna a preliminary ligature of the eoronarj' 

^^^^Bb, atid, according to the amount resected, siitun;s the wsopbaguis direct to the 

stomach a^ he divides it. Levy has also divided the rt^ophagus in the neck and 

tflfavpt) the lower end out through a fistula in the atomadi. Biondi and Krukenlierg 

liav^ made further eiijeriments. The latter diissected with a blunt instrument from 

'the abdominal cavity through the opening in the diaphragm, freed the cardiac part 

:f rom the dia.phra^^, and drew as much afs 3 ina of ttsuphagus down into the abdomen. 

IHe sutured the a'sophiigms and stomach, whereas Levy used a Murphy's button. 

Jvrukeuberg makes an incision along the costal margin, more to the left than to the 

Tight, cuts down longitudinally on to the cardiac orifice, and works in the connective 

"tissue outside the muscular coat, thereby raising up the vagi, 8ym]>athetic twigs, and 

coronaiy vesaek until the finger can he jmsscd round the cardia. The finger is then 

passed in the same titratum through the diaphragmatic opening upwards along the 

«esoi>hagus, so as to allow of its bting pulled downward*. The neat step is removal 

^<>f the disease, followed by suturing, 

^H It will be noticed that Krukenberg'a experiments apply to cancer of the lower end 
^H{ the (jesaphaguH. rather than to difieaise of the cardiac region. 

^H 135. Oastroplasty. In 1898 Albert publliihed a i*aper with reference to an 
^^dea of Nicoladoni regarding the possibility of substituting the trunsverae colon 
for the stomacL The middle part of the former attached to its mesocolon was 
inserted into the gap loft after circular resection of the stomach, and the ends of 
the large intestine were to be reunited. The idea ia not unreasonable. The colon 
can be transjilanted in this fa.sbion and atil) maintain almost its normal connection 
with it-s vessels of supply, and it is not impossible that the great omentum could 
be used to strengthen and lend security to the line of suture on the atonmch by 
doubling it over the line of junction above and below, 
^ft In his experimental work on the stomach with regard to transplantation Eeertnk 
^Befer» to Sean's attempts. The latter was the first to reconimead the regular 
employment of omentum for the purpose of lending security to the line of sutures. 
He alno refers to the cases reported by Hraun and Bennet in which plugs of omentum 
were used to close oi>eaingB in the stomach, and also to Tietste'a experiments on 
plastic operations with the omentum, of which we have already made mention in the 
introductory part, and to those of Kiiderlein. Reerink describes an attemjit to get 
union between a {liece eiciaed from the transverse colon and the margins of a defect 
in the stomach. ITie result was entirely successful as long as the gut remained in 
undisturbed connection with the mesocolon. The transplanted sections of gut 
maintained their nutrition and continued to functionate. By other observera 
ulceration has been seen to occur on the pieces of gut which were tran-splanted. 
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^V 136. Surgery of the Bile Passaiies. There is a gr^t diversity of opinion on 
the indications justifying operation on the gall-bladder. The principal indication ia 
cholelithiasis, and aurgeons who consider that operation i.s imperative in every ca.%e of 
cholelithiasis have by far the most satisfactory results, which prove that stones 
in the gall-bladder, as in any other organ, can only be removed rapidly and 
safely by this! methotl. We do not, however, go the length of saying that 
gall-stones "belong" to the aiirgeon. They belong in the first [jlace to the 
patient, and if he prefers to retain them and to drink Carlsbad waters as well, 
he i» quite within his rights to adopt this method, a line of treatment which, as 
is well known, is folJowed even by many surgeons wjien they themselvea have gall- 
stones. In the same way, if a patient prefers to wait in suffering and pain for a 
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stone to work its way down "per vias naturalts, he is but enjoying his peraorm.^ 
privileges. But at the present day the surgeon is certainly justified in telling 
l>atient with gall-stones that by an operation he can be quickly and safely cured 
his trouble, and be saved from eventual danger, more rapidly and more easily tb 
by any other treatment. 

As in operations on the vermiform appendix, so in those on the gall-bladder 
is preferable not to operate during the acute stage of the spasms, or during acur 
inflammation, unless some urgent indication is present. It must be admitted th^-<=B^ 
such an indication often exists, and in such cases operative interference should .kj^-w*^ 
be undertaken without delay. When delay is possible, or necessary, it is speciall.K. X .^"5 

important — and here the analogy with the operation for perityphlitis is complete— '^•e-- 

that the operation should not be performed in the intermeidiate stage, but that eveir-«^''*^ 
sign of inflammation should be first allowed to disappear, because the adhesions ii i ^ ^^ 
the intermediate stage are firmer than in the acute stage, and yet the walls anrK^s ^ 
relatively friable, thickened, and unsuited for the application of sutures or ligatureas^*'^*-"'^ 
Therefore the operation must either be performed at once in the early stage or els***!^ ®"'* 
after the inflammatory processes have entirely resolved. 

The incision to be made to expose the gall-bladder and biliary passages must^i-'-' ^^^ 
vary in size according to the difliculties in each particular case. To expose the gall 1 1***^*^'' 
bladder in an ordinary case, Mayo Robson prefers the longitudinal incision at th^rf^-^ "^^ 
border of the rectus, because it causes less injury to nerves and vessels than air«-^ .*" 
oblique incision below, and parallel to, the costal margin. The last-named incision,^**^?'?!'' 
which we always employ, gives much better access, and as it is not always possibles l<^ "« 
to tell beforehand what difficulties may be met with in any particular case, and as i^h ^* ^^^^ 
it is often desirable to be able to explore the bile i>assages very carefully, we prefer-x^^^^j" 
the oblique incision, in spite of the fact that it does not correspond to the normal ^-^••**' 
lines for incision. It is, as a rule, desirable to incise the border of the rectus ^^^^ 
abdominis fairly deeply as well. But as it is possible, by taking pains, to avoid i-*-*"' 
nerves and draw them on one side, the only result is that a new tendinous insertion .«:*'•'' 
is formed without interfering with the function of the muscle. ^_, 

y/^Zl. Oholecystotomy (Fig. 103). What Bernays calls ideal cholecystotomy and ^^ 
>M3ourvoisier cholecystendysis is a very simple and safe operation. Cholelithiasis cannot -* 
^^J)e cured by internal medication, as we have no means of dissolving the stones. The ^ 

object in treating a case medically is to mitigate the i>ain till such time as nature may 
manage to push and force the stones through the narrow bile ducts into the intestine. 
This operative treatment may, therefore, be very well termed ideal for the early stage 
of cholelithiasis, since by this means the patient is freed of all his trouble at one 
stroke without any pennanent injury or disability. A relatively small incision in 
the abdominal wall is all that is required. Wlien catarrh or inflammation coexist 
simple cholecystotomy should not be performed. One must also be sure that the 
bile ducts are patent. 

An oblique incision i.s made 10 cm. (4 in.) long and 4 to 6 cm. below the costal 
margin. It should l)egin over the most prominent part of the rectus abdominis, 
and should divide skin, superficial fascia, and the aponeurosis of the external oblique, 
which, in front of the rectus, is united with that of the internal oblique. The rectus 
muscle is then defined, and its outer border notched ; the superior epigastric artery, 
which lies a little internal to it, is ligatured, as are also some muscular branches. 
The fibres of the external and internal oblique muscles are divided at the outer 
part of the wound. The intercostal nerves, which pass inwards towards the rectus 
beneath the internal oblique, should be preserved, since their division results in 
local paralysi.<» of the rectus. The elasticity of the nerves readily admits of their 
retraction upwards or downwards. The muscular fibres of the transversalis extend 
beneath the edge of the rectus to end in an aponeurosis which, having united with 
the deep layer of the internal oblique, passes inwards behind the rectus to the 
linea alba. Beneath this, again, are the transverse fibres of the transversalis fascia, 
on dividing which the i>oritoneum is exjwsed. 
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After the i>eritoneuin is divided, the gall-bladder, jf elongated and enlarged, can be 
Been and drawn forward. Upon its inner side is the pyloric portion of the 9tomiich-» 
upon its outer aide the colon. The omentum often lies in front of it, and must b*^ 
pushed downwards and to the left ; it is frequently adherent to the gall-bladder. 

The further profedure depends on the indicationH and on the condition* diacl 
by the otwration. If the walla of the gall-bladder are found to Ive normal, ao tha 
the indication ia merely to remove the contents, especially stones, the gall-bladder 
drawn into the wound and fixed there finnly by means of forceps. The surrounding 
parts are packed with gauze tannMins to prevent infection and the entrance of biW 
into the peritoneum. The gall-bladder ia fljted at its fundus with two of our hookers 
artery forceps, so that it may be safely emptied, and afterwards stitched, withour 
allowing bile to eacaije into the jjeritoneal cavity. The fundits is inci&ed, the fluii 
contents evacuated^ and then the calculi removeil by means of a scoop and force]i6 
In doing this, particular Ciire must be talten not to miss atones hidden behind folds i 
the cystic duct. Occasionally it is necessary to paaa the forceps far in to reach stonej 
which are deeply situated. Long, blunt, right-angled spoons are sometimes veryi^^ 
ufieftil in effecting extraction. After extraction of the stone* the wound iu the gall— i 
bladder is closed by a double row of auturea as in suture of the intestine. The deej» ;J_ 
layer includes the whole thickuesw of the wall, whereas the superficiai row unites th 
serous surfaces only. The gall-bladder is then replaced. The sutures cut through 
the mucous membrane and remain in «ft» without injury to the serous layer. In the 
case of one of our colleagues, whose gall-bladder was hardly as large as one's thumb, ^ 
and only projected about 4 cm. beyond the margin of the liver, we recently extracted 
forty-three medium-^ized atones, lying like a rosary one against the other up to the 
v^ry end of the cyatic duct to a depth of 5:^ ins. 

^ — 138. Obolecystectoxoy. At the preiient time Langenbuch's operation should be 
performed only in oisc^ in which the walls of the gall-bladder are diseased, and in 
'trhlcb, as a result of this, we may exjiect the lumen to become obliterated if the 
affection takes a favourable course, or, if things go badly, may lead to dangerou,^ 
inflammatory changes owing to the production and retention of pus and mucus. In 
the latter case, however, we recommend eicision of the gall-bladder also, but only if 
the cystic duct is easily pali>able and not materially changed, so that there ia reastjn 
to hope that a ligature applied to it may not cut through it, but may occlude it with 
safety. In new growths of the gall-bladder cholecystectomy is the operation to be 
chosen. 

For exciision, the serous membrane ia incised o%'er the most prominent iMvrt of the 
gall-bladder, parallel to the margin of the liver, and the serous covering between this 
incision and ttie edge of the liver is separated by working ^ith a blunt dissector tn 
the sulnserous tissue, in order to separate the gall-bladder from the liver as far as the 
cystic duct. The larger vessels met with in the dissection are tied. The artery to 
the gall-bladder ia ligatured seiuirately when dissecting out the cystic duct, to which 
a pair of pressure force[^i» is then applied. A double ligature is tied round the duct 
in case its walls are very tough, and the duct ia cut across. The .stuiup should he 
touched with the themio-cantery when an infectious inflammation has been present. 
The hffimorrhage which results from sejiarating the gall-bladder from the under 
surface of the liver can be easily stopi^>ed by gauze tampons. The serous sac which is 
left after removing the gall-bladder is folded together and closed by a continuous 
serouji suture. 

Renioval of the gall-bladder has never produced any bad results in the cases on 
which we have operated. The jmtieuts temained iierfectly free from their trouble. 
On the other hand, removal of the gall-bladder has the disadvantage that in those 
MWe cases in which gall-stones still continue to form and obstruct the common duct, 
or in which the latter is mvrrowed from inflammation, further ojjieratioii to procure a 
fne channel fur the bile is rendered very difficult. 

— J 39. Cholecystostomy, If, »» opjxised to the cases above described, the duct 
caB&ot be clearly felt, or if it l»e dilated, thickened, or otherwise markedly changed. 
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the application of a ligature to it ib unsafe, because it may cut through at once or too 
soon after the o])eratioti, iitid because it cannot be applied sufficiently far back to obviate 
ihe risk of leaving a pouch in which .Htonea may reform. In such cases eholecyatostomy 
is the correct procedure, It is also indicated when there ia uncertainty sa to the free 
flow of the bile into the intestine, and also when septic contents have to be evacuated 
not only from the gall-bladder, but from the bile duct as welL Many surgeons 
make esteniiive use of thia oi)eration Iwc-ause they lay great weight on drainage of the 
bile passnges. 

The guU-bladdor is secured to the wound with four to six uuttireu, which include, 
on the ouc hand, the fascia with parietal {.Hiritoueuiii, and, on the other hand, the 
serous nieiubrane and the muscular cwit of tlit- gidl-bladdcr. The reujuining ].iiirt 
of the wound is closed in its deeper parts by nicaurt of a suture which includes the 
fascia and {.critoneum. The rest of it, or the part immediately surrounding the 
bladder, i* left ojien. A glass tijil>e with imioform gauzt- j^iacked round it is inserti'd 
into this jmrt. The advantage of suturing ttie edges of th« wound in the gall-blatider 
to the fascia only, instead of to the ekin, should be sjjecially noticed, because by this 
inean» fistida formation in more easily avoided. Block o|tertite!» in two stages. This 
is only required in exceptional cases. 

Cholecystostoniy is the safest and most simple of all oj)eration6 for the cure of 
gall-atones. One of the drawlmcks, however, i* A considerable increase in the time 
required for the wound to heaJ (six weeks as oonijmred with eight day.** for cholecysto- 
tomy and cholecystectomy as described above). It cauaea also greater inconvenience 
after the oijemtiim on account of the drag upon the liver, and generally leads to 
obliteration of the gall-bladder if the latter was inflamed at the time of oi>eratioii. 
Pemiunent iiatulie not infrequently result, as hapjjenetl in 14 out of Mayo Robson's 
189 cases. 
- T.40. Oholedocholithotripsy. When gall-stonea have Ijecome impacted in the 
ductu.H choledocliiis, the .surgeon is confr'>nted with a new iset of indiaitions for 
treatment. The [tvognosia of an ojiemtion is then more unfavouraVjle tjccaiise the 
imtient ifi ihe subject of jaumiice, and an old-standing icterus jiroduces an exceedingly 
dangerous htemorrhagic diathesis. In all eases of protracted icterus B[>eeial strew 
mu.st Ix" laid upon the most careful arrest of htemorrhage, owing to the jKissibility of 
a fatjil reactionary hwtnorrhage occurring from a small veasel. Mayo Robsiin, follow- 
ing VVright, recornmends, as a preventive measure, the use of chloride of calcium, 20 
grains every fotii- hours for several days before operation. In such ciiscs we have 
the choice of several different surgical methoda of treatment of varying \'alue. Tlie 
handiest methtnl is removiil of the stone through an incision, or by breaking it up 
without an incision. Choledocholithotripsy with tlic tingers or with forcei)a is an 
exeellt-nt methoti with which we, a,mong»t the very first, obtained complete succeMij 
btit it can only be jierfornied safely if the stone is especially soft and can easily be 
caught hold of. 

""-ill. Choledocholithotomy. Choledoehotomy, recommended by Ijangenbucb in 
18b-l, and tirst cjirried out by Kumniel, consists in opening up the duct with the 
knife and suturing it subsequently. This method should only 1«? employed in those 
Cftiies where exactitude in the insertion of the sutures can be relied ujwti — that is, 
when free access can be got to the ductua choledochus, so that it can tie compj-eiised 
above and below, while fine continuoms serous sutures are being introduced which will 
leave no room for doubt as to the complete clo.4ure of the wound in the duct. Elliot 
pntB in his sutures before removing the atone. In doubtful cases it ia wise not to 
rely too much on the suture, V'ut to piit in a xeroform tampon down to the [loint of 
suture and to introduce a drain alongside of this (Mayo Uobaon introduces the drain 
through a si>ecial ojjening in the lumbar region), and not to close the abdominal 
wound completely. 

Access to the common bile duct is made materially easier, in Mayo Robson's 
opinion, if the ujtjK-r lumbar region !« raised uijoo a pillow, ao as to cause a lordosia 
of the spinal column. Langenbuch introduces a finger along the gall-bladder into 



230 OPERATIVE SURGERY 



the foramen of Winslow, raises up the hepatico-duodenal ligament, and incises the 
peritoneum. He prefers, however, to use traction on the pylorus in order to free 
the horizontal })art of the duodenum, and then to raise up the descending part of the 
duodenum, together with the pancreas, into the abdominal wound by introducing his 
finger behind it. By this means it is said to be possible to excise stones situated 
in the common duct, even as low down as the part sitiiated in the iK)sterior wall of 
the duodenum. 

In this operation Mayo Robson acknowledges the advantages of the oblique 
incision which we employ. It should be very free, i.e. right up to the middle line, 
through the whole thickness of the rectus muscle. 

**— 142. Oholecystenterostomy. In the numerous cases in which the stones are 
situated so that they can only l)e felt with difficulty, and where the bile duct is not 
sufficiently dilated to allow of its being well stitched after opening, it if» better to 
refrain from choledochotomy and to form a new channel for the bile. This is, of 
course, only {tossible when the gall-bladder is still present, and when it is not con- 
tracted and obliterated as the result of prolonged obstraction (Courvoisier), and also 
when the cystic duct is still {latent. Now it is just in these cases in which the stone 
is in the common duct that the gall-bladder is atrophied. This is so much the 
rule that Mayo Kobson and Courvoisier both consider that jaimdice with distension 
of the gall-bladder is a sign that the obstruction of the common duct b of malignant 
origin. 

The bile is drained from the hejMitic duct through the cystic duct and the gall- 
bladder by jjerforraing cholecystostomy as above described, and establishing an 
external fistula until the stones i^ass out of the common duct into the intestine, or 
by forming an internal fistula by a cholecystenterostomy. The <)i)eration was first 
introduced by Winiwarter, and has been successfully f)crformed by him and Kappeler. 
Cholecystoduodenostoniy is i>erfornied by choice, cholecystojejunostomy if the 
former is not possible, and only when it is absolutely unavoidable should cholecysto- 
colostoiny be j)erforme<l. The best method of ijerfonuing the oijeration is by 
the aid of a Muqihy's button of small calibre. The latter has been shown to be 
well adapted to this ojieration, because of the rapidity and ea.se with which it can 
be adjusted, and the certainty of rapid union which it offers. The wall of the gall- 
bladder is relatively thin, and is therefore adai)te>d to the mechanism of the button. 

Cholecystenterostomy i.s a much better procedure than cholecystostomy, because 
it allows of immediate clc^ure of the outer wound and saves the jwitients from the 
uuplea.santness of an external fistula, and more esiKicially because it prevents the 
extreme loss of l)ile which attends the latter. For this rca.son cholecystenterostomy is 
to be i»referred whenever it is i>0Ksible to perform it. Connection •with the jejunum 
is more easily established than the more rational connection with the duodenum. It 
is seldom necessary to i»erforni a choledochenterostoniy. 



Duodenocholedochotomy 

We owe to Pantaloni an excellent exposition of the different ojiorations by which 
access can l)e got to tlie conmioii duct by opening the duodenum. 

143. Transduodenal Lithotomy. The first operation was }>erformed in 1891 
by il'Burney, then by Czerny and Mayo Robson, and up to the end of 1899 it had 
been i)erformed twenty times with two deaths. It is esiKJcially desirable to get free 
access, and the incision which we have planned, similar to the one used by Pozzi, 
should be worth recommending. It consists in an incision convex below and to the 
left, with a median vertical limb, and lower transverse limb passing through the right 
rectus abdominis. 

The forefinger is i»a.ssed in below and the duodenum is raised up, if possible 
along with the lower end of the duct and the stone, while the forefinger and thumb 
hold the gut above and below and keeii it closed. We incise the duodenum trans- 
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|>)9Mdty, because we conskler an iucision pamllel to the vessels to be more rational.* 
ITie next point k to decid*? whether the »tone can be extracted through the oitening 
of the ductus choledot'hus with or without an incision into Vater's ampuUa. 

Act'ordiiig to Collins, who, as ojtposed to 31'Rurney, merely dUat«a the papilla 
instead of splitting it up, the ampulla ia situated at the junction of the posterior 
and internal wall of the duodenum, 3 fm, below a projninenoe of the mucous 
njenibmne, which is i>kced 3 cm. telow the angle l>etween its first and second [lart^. 

I^Jolliiia introduces ti probe, followed by a ]«iir of toothed forceps (a jtair uf uur own 

"Artery forceps would probably answer the [mrjiose), with which he extmcts the atone. 
M'Bumey, after introducing a sound, incises the opening for 1 cm., and iiresscs tlie 
Jrtune out from behind ; he then Bounds the canal, aa the stoiiOB are frequently 

Hpkultiple. They may frequently be pushed downwards by niatdpulating the duct 
from without. Any bile which may escape may be mopped up with gauze com- 
presses. The duodenum is closed in the usual way by two rows of coutimnous 
suturesi. If the peritoneum has not been soiled the abdominal wountl is dosed ; 
occaiiionally it is well to put in a drain, such aa a strip of xeroform gauze. 

144. Transduodenal CholedocIiotK>niy. In cases in which very large st<nie» liave 
become impacted in the lower ]>art of the common duct, but not actually at its 
orifice, when acces.'* from without is rcmiered difikuilt on account of adheniojja, when 
the itoae appears to be fixed in this position, uiid ks^tly, vvhen it is found impossible 
to pasa a probe in from the papilla, or when the papilla cannot Ite found without 
greatly pmlongijig the ojiemtion, the procetiure which we adopted iti 1894, and 
which ha.s been rei:>eated by Kehr and Mayo llobson with equally aatiefactory rc-julta, 
itt indicated. At the time of our op»eration we wore unacquainted with M'Burney'a 
method. 

The operation is fts follows : — The stoiie situated behind the duodentim is liJEed 
with the finger, and after the duodenum has been oiieiied, as above described, at a 
point opposite to the stone, an ineision is made dowii on to the stone. Whether the 
incision shotdd be tran.HVei-se or loiigitudinn.! will be determined by the position and 
shape of the stnne. The distended common bile duct is more likely to \x found 
applied to the duotlenum in the whole length of the necessary incision, if the latter 
be made in the long axis of the stone. In this ease also we aiivise, as docs Elliot 
for choledochotomy in general, that the wall of the duodenum and bile duct right 
down to the atone should be seized with artery forcejjs aa soon as incised, and, if 
necessary, a stitch may be passed through the middle ot" the entire thickness of both 
edges of the wotmd, ao aa to kecji up the apiKiaition of the two walls and facilitate a 
clioledochoduodenostomy, as we have termed the operation, if this be re(juii-ed. After 
the stone lias been extracted the canal should be probed — with the finger if iKM*sihle 
— ao that other stfines may not hie overlooketl. Whether the oi>ening is now closed 
in the ideal way (by a suture through the whole thickness of the wourui, with a 
■ecotuiary suture to ajiproxiniat^; the mucous edges) or not, umst depend ujmju whether 

iQhe oj^ieiiing in the papilla is Kteno**ed or not. As a general rule it will Ijc found 
advuntttgeouH to make sure of a considerable opening where there is a danger of the 
formation of new stones. If the oi>ening is not required it will contract of its own 
ftC(;ord. A suture should therefore 1* [mt in all round the opening through the 
whole thickness of both canals. In K<K;lier's tind Kehrs case, in which this method wag 
adojited, no bad consequences resulted from chance regurgitation of intestinal content-s. 
Tt» insert no sutures, as Mayo Uobsori does, if* only .safe when the stone is situated 
in th« part of the common duet which traverses the wall of the dnodentim, and not 
farther up, that is when one (!an be Hure that infective bile and intestinal contents 
cnnnot fitter througli Ijetween the walls of the duodenum and common bile duct. 
The higher up the stone is, therefore, the less reliable is this methotl, although it is 
the Kiinple.Ht, 

If the posterior and anterior sutures are put in carefully there is no need for 
drainage, except under the circumstances detailed above. 

' A lonBltudiDdl incuion i^ of course, P.lso pemiiinible. 
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145. Hepatotom^ and Besection of the Liver. An inciaion into the liver tiesoe 

is usually Dittde in easbM of lieimtic alxscess. Tlie method of performing this when 
the abscesaes are aitualetl on the convexity of the liver hiia tteen described aiid 
illustrated in discussing transpleural he]Mitotomy. For abHccsses in the under (jart of 
the liver, or in the left lolw, the inciflion should be tnatk* along the costal maigin, 
either in front or liehind, riimhei»atic and hsuljj>hrenic al»iLL'isse« are a.lito opened here. 

A meaial incision may l>e most sniUible for nbsctswea in the left lobe of the liver. 
We have [mbliabcwl a case of obstruction of the bile i»tiaKHges where a very large 
"bile abscess" develoiied in the left lolje of the liver, whirh contained pure bile. 
After it had been evacuated a biliary fiatula formed, which liejilt-d ^^jMintajjeoualy aiter 
a course of Carlsbad waters, which probably induced the jmissage of a atone. 

As regarda the treatinent of echinococcus of the liver, the reader must refer to 
the worka on regional surgery, as the subject would take us beyond the Imiit of the 
pre^nt work The method known as tnaraupialisution, and also excision combined 
with re.section of the liver tissue, have Iveen employed. 

Keen, who has three times suecie.'isfully excised liver tumours, and who has great 
faith in thi» ojieration, quotes the cases collected by Cushing and Down, viz. seventy- 
six, with a iiiortality of only 14 ^jm cent. These cases included twenty hydatid cysli, 
seventeen oireinoMiata, and twelve syphilitic tumours. In liia last ease Keen removed 
a large part of the left lobe of the liver. As a nile the ojieratioii was (serforrned 
when a tumour was present which could be ahollcd out, or when a diffuse tumour had 
develojicft either in a jtendent lobe or at the margin of a normal lobe, for example 
in carcinoma of the gall-ltUdder involving the liver tissue. 

The deaths w^hjch have occurred in caaes of resection of the liver were nearly all 
due to hiumorrhage iuul shock. Keen only montionM three ca.se.s of enibnlism and 
sepsitj. One of our cases died as the result of a secondary prolapif* of intestine. 

ArreJit of haemorrhage is therefore the key to the openitioti. There are a number 
of exjjerimentat studies l>eariiig on the subject, namely, liy Kusnetzow, Pensky, and 
Auvray, and proiinsiti*>n.s by CeclierellL, Bianchi^ Se^le, and others. It is not 
possible to lay down general rules, a*j the casfM are so diverse. 

The rci^iilt of the vury thorough expcFimeiitM by Kuanetzow and Pensky may be 
considered established, viz. that the large veins in the liver tissue can he sivtisfactorily 
ligaturetl separately by pissing a stitch round them. In removing the left lobe of 
the liver, Keen satisfactorily arrested the l^jiiiorrhage from these large veaaeb by 
means of five ligatures. As he divided the tissues severe hiemorrhage occurred, 
whereupon he put hi.s finger on the lumen of the ojien vessel, pa.ssed a needle threaded 
with catgut round it, and had the ligature slowly tightened by an assistant. 

Parenchjnnatous hamiorrhages from small vessels can, as a rule, be safely and 
permanently arrested by plugging. But in spite of this, it is quite ]>ossible that 
before the tampons can be projierly secured in jHisition, a very severe htetnorrhage 
may occur a*j the liver tissue is being divided. 

In order to be sure tliat the operatioi) before its close shall not lead to an 
exhausting loss of blood it is well to Kcvcr the liver with the thernio-eautery, always 
keeping the fact in view that the instrument must be allowed to act verj' slowly and 
at ft <lull red heat. Keen, who has teen very successful with his cases, employed the 
tliermo-cautery when he was unable to perform simple enucleation. A method of 
arresting luemorrhage which we use, and which is well adapted to some cases, is the 
application of pressure-forceps. We used the large powerful pressure-forceps w^hicb 
we emjjloy for resection of the stomach. In a case of carcinoma of the right lobe of the 
liver along with carcinoma of the gall-bladder, it was found by careful examination 
that the condition of the parts was very suitable for operative interference. The gall- 
bladder was distended ; the cystic duct could be isolated, ligatured, and divided. On 
the liver a tyjiical carcinoma nodule with depressed centre at once jiresented in the 
wound. Firm adhesions on the under surface led to injury to the serous membrane, 
which re.<iulteJ in serious venous hjenjorrliage. This was arrested by tam{K>ns. In 
Spite of the great thickness of the right lobe, which was in no way divided from the 
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real of the Hver, but was greatly elongated, we put on a i>aiir of large forcepa behind 
the nodule, closed tkem tightly, and ao crushed the liver tissue. The forcejjs kept 
their place very well, and stood the atraiii perfectly. The liver, together with the 
gall-bladder, was simply cut away with a knife close up to the forceps. 

The forceps were ke]>t on for forty-eight hours, and were then removed without 
any hiemorrhage. On the grounds of this experience we can recommend the use of 
such forceps, and we advise that they be closed as tightly as jxisaible, for though 
the liver tissue is friable the seroM covering is very tough. 

The forceps are therefore of great service ; they have the great disadvantage, how- 
ever, that if left in skit, it is very difficult to aiiproximatB the edges of the wound 
eiactly, and, consequently, if vomiting occurs a prokpae of the gut is apt to result. 
This bapjicned in two of our cases, once without ill effect, but once with a fatal 
result. The peritoneum and fascia must, therefore, hie clo.sed in spite of the iiresence 
of the forceps, and the latter should be removed through the smallest gap jioseible. 
Or the forceps may be repUiced, a» in the case of the stomach, by a mattre.ss suture 
inserted behind them (see Fig. 98), and, if necc-saary, a continuous suture over all 
If,^ in using the thermo-cautery, care be taken to make the gap wedge-ahaf^ied a few 
seroua sutures may be put in. The after treatment consists in jwicking w^ith xero- 
fonu gauze (without exception when an exposed wound isurface is left) for forty-eight 
hours, and a drain must be introduceil on account of the escape of blood and the 
outflow of bile. The [peritoneum and fascia must be carefully sutured. 
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Umbilical Region 



In tlie absence of any special indication the abdomen la opened by a mesial 
incision, situated aomewhere along the line which extends from the ecisiform cartilage 
to the symphyiiia pabia, because, after dividing the akin and subcutaneou.s tissue, the 
ajmneuriises of the abdominal muscles fuse into a single layer (the liiiea alba), under 
which the fascia transverjialis remains distinct, and Ifficause if they are carefully 
approximated afterwards by a 8]>ecial suture they prevent the formation of a hernia. 
VVhen pos!3tble it is desirable to keep the incision away from the immediate region 
of the umbilicus. We may get rid, however, of the furrows and dimples of the 
umbilicus by excising it (omphalectomy), but tliia is unnecessary if the part be 
thoroughly purified. It is preferable to make a longitudinal iiid:*ion round the navel, 
to the left, or, e.'j. in umbilical hernia, a transverse incision may be made aI>ove or 
below the unibilicus, over the tumour. 

146. The Badical Cure of Umbilical Hemia. The radiu-a] cure of small hernise 
m young subjects is a very simple operation. In elderly people, on the other hand, 
where a large umbilical hernia — especially in women — has Hiecome irreducible owing 
to adhesions and thickening of the great omentum, which is consequently giving 
diaconsfort, and also in a large strangulated umbilical hernia, one must lie prepared 
for difficulties, and must endeavour to overcome them by proceeding cautiously, 
at the same time taking care to get a clear idea of the coridition."? present 
The radical operation, including the alight modifications necessary in strangulated 
caaea, may be i>erformcd by a traoaverse incision either above or below the umbilicue, 
jucording to it^ relation to the hernia. The incision^ which should be aa close as 
[»<)ssible to the ring, should be made cautiously, hh the skin is thin and the hernial 
sac lies immediately subjacent to it. The summit of the hernia is often chisely 
adherent to the wkin (especially around the site '>f the umbilical scar), in which cAse an 
incision must be made beyond the adlierent part of the skin which must be removed 
along with the sac. 

When there are no adhesions to the skin the sac can easily be freed as far as the 
ring by dissecting l»ack the soft pirts. After the neck of the aac has been isolated 
and tbi:; ring freely expa^ied on all sides, the sblc is carefully oj>ened, because, especially 
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in elderly subjects, large masses of omental tissue lie in the hernia and are attached 
by broad adhesions to the sac, especially at its neck. 

The separation of matted omentum is always a difficult matter, and if the part 
removed be more than merely the periphery, the point of division comes very close to 
the transverse colon, and here large vessels may require ligature. Ligaturing tn nuute 
may lead to thrombosis and cause necrosis in the region of the stump. This must 
always be considered in old people on account of their predisposition to pneumonia. 
It is well, therefore, to carefully isolate small parts of the omentum, which is generally 
very friable, and to tie it as near the periphery as possible, or, if necessary, rather 
to cut round it and replace a part of the hernial sac along with the omentum. If 
the hernia be large and composed of intestine (in old people generally the transverse 
colon) and large masses of fatty omentum, it may be necessary to increase the size 
of the ring by notching it upwards in the middle line so as to avoid too much 
crushing and pressure when returning the contents. Eiselberg's experience is that 
intestinal haemorrhages are easily caused, and it is within our own experience that 
sloughs of the intestinal mucosa may occur within a short period. 

When the contents have been successfully replaced, it is most desirable, in the 
case of omental herniae of long standing, not to place a ligature around the neck of 
the sac, as is usually done in inguinal and femoral hernise, but to remove the sac close 
up to the ring, which is often very rigid and thickened, and to introduce deep sutures 
simultaneously through the aponeui-osis (linea alba) and peritoneum (neck of the sac). 
It is best to ase interrupted sutures at intervals of not more than 1 cm., and to apply 
them in such a way that the umbilical opening is finnly closed in a transverse direction. 
To prevent the i)eritoneum retracting, if it be tense, it is cut away 1 to 2 cm. outside 
the ring, and the redundant jxjrtion is pulled forwards with forceps so as to enclose 
a broad surface in the suture., A broad margin of the umbilical ring must be included 
in the suture, as it forms the only stracture which can be relied on not to stretch. 



Hypograstric and Iliac Regions 

147. Puncture of the Abdomen. When the i^-ithdrawal of an accumulation of 
fluid in the abdominal cavity is indicated, the puncture is made in the lower part of 
the abdomen, midway between the umbilicus and the mid point of Poupart's ligament. 
The advantage of this situation is — as in the case of the incision for exiwsing the 
vermiform appendix — that the puncture is made external to the edge of the rectus, 
and therefore external also to the deep epigastric artery, and that it at the same time 
avoids the muscular portions of the broad abdominal muscles. In using a large 
trocar it is desirable to make a small preliminary skin incision, and to use, as in 
ovariotomy, a trocar, the inner canula of which should have a blunt edge, which may 
be pushed forwards. 

148. Incisions in the Region of the Hypogastrium. We shall not re}>eat the 
remarks we made when dealing with the positions of incisions in general for 
lajmrotomy. For the endless gj-nsecological operations which are performed in the 
hjrpogastritim the median incision will always be the simplest. The methods of 
modifying it have been discus-sed. If we consider Langer's figure of the lines of 
incision we shall see that, for lateral incisions, the oblique incision passing towards 
the middle line as it descends conforms to his indications in that the closer to the 
middle line the incisions are made the more they must approach the perpendicular. 
For examf»le, if the radical operation for appendicitis be i)erformed at the outer 
border of the rectus, only the fascia being divided, an incision must be made which 
is much more nearly vertical than if the operation were being performed more to the 
lateral aspect through the muscular layers ; in the latter case the incision approaches 
to the horizontal, and the more nearly it approaches to the costal margin the more 
nearly does it lie in the line of the muscular fibres. 

It ia evident that the incision which corresponds to these lines, as Brunn has 



etapbaetiaed, filao correwjxjnds with the lines of the auperficial muscla*j, nervea, and 
vesselii, a point wliicU we have jtut forward aa one of the chief advantages of our 
normal inciaiona A second point which is important as regards its relationship to 
the choice of incision is the i|ueslioii whether one desires to operate trans- or sub- 
peritoneally. The difference in jtrocediire tnay be seen from a comparison of the 
incisions which we shall recomniend for ligature of the common and external iiiac 
arteries. 

In the former the alidominal wall is divided down to tho ijeritouenm by tutting 
through the muscles and the fti-scia transTer«alis two finger-bread tiis above Potipart'a 
ligament. In the latter the ixjritoneum ia altogether »voided by keeping close to 
roupart'a ligament, and dividing only the transversalis fascia, which is attached to it, 
the peritoneum being reflected on to the fascia Uiaca half a centimetre higher up. 

Ali^fftifet in the ifiar fmm Kin, in like manner, be opened eitra-iieritoneally by 
{jassing in front of or liehind the iliac fascia ; or the peritoneum may be oijened, if 
one wishes to open [lerityjthlitic abscesses, to remove tmiioura of the caecum, to make 
&n artificial anus tu the sigmoid flexure, or to remove a tumour of the sigmoid. A 
tninijverse incision from the right external alHloniiaal ring across to the left external 
ring is indicated when the bladder is to lie opened, in the removal of tmnourti of 
the female genital organs, and of the upper |iart of the rcetmn or the lower part of 
the sigmoid flexure. 

A third i»oint which we would emphasise is the value of making the incision above 
*toi parallel to the tuner half of Poupart'a liganjent for all intrascrotal affections. 
We consider the inguinal incision for the majority of tumours inside the scrotum 
greatly superior to the older incision through the ftcrotum, because hoemorrhage ia 
leas, the wound can be sutured with greater ea^e and accuracy, and ia more easily 
kept aseptic. We have invariably employed it for many yearw in the treatment of 
hydroceles, varicoceles, and si»ennatocele8, and of all tumours and inHammatory and 
tubercular conditions of the testicle. Its use is, however, coutraindicaled in very 
large swellings whose size cannot be diminished, and where adhesions exist with the 
skin of the scrotum, as in inflammatfjry and tubercular affections. 

For all other conditions the inguinal incision should be emi>loyejl, the testicle Ijeing 
drawn out of the scrotum, and subsequently rep)laced if its removal is not indicated. 
In thi.% vifiy the treatment of the Wf>uml is greatly simplified. 

149. Bemoval of Lymphatic G-lands &om the Groin, aud from the Begion of 
the Iliac and Obturator Vessels. The typical incision for clearing out the inguinal 
gUnd.4 is that recommended liy Laueiistein, viz. an ohlitjue incision along Poupart'a 
ligament, with Leunander'a addition of a vertical one along the femoral vessels*. The 
operation of complete removal of the lymphatic glantls in the ghiin should only be 
performed when they are the seat of malignant diseaw, and thus a source of danger 
to the life of the patient. Un the other hand, in tubercular and various intlammatory 
conditions the removal should be limited to the diseased glands. Riedel has showji 
that coniplete excision of the inguinal glands c^m give rise to stasis of the lymph 
flow and consequent elephantiasis of the lower limhs. 

If, -AS in i!ardnonni, sarcoma, and tuliercle, the indications for removing the 
glands are obvious, we agree with Lennander that they should !>e followed up into 
the jjelvis along tlie vessels and removed in the same thorough manner aa in dealing 
with the axillary glands. They extend along the external and common iliac vessels 
as far ha the aorta, as well as along the obturator vessels to the internal iliac. 

Lennander, in order to expose the deep glnnda, recommends that the muscles of 
the alxlominal wall should l>e freely separated from the iwlvis. Poti].»nrt's ligament 
is detached frofn the pubis and the fascia lata, and the mu-scles of the alxlomen are 
detached as far Imck as the centre of the iliac crest, or even farther. In this way 
, can be got to the glands as far as the aorta, and to those in the cavity of the 
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In such eattes we have contented ourselves with the following procedure : — An 
inciiiiun is made just above Foupart's ligament, the superficial fascia is divided, and 




the superficial e[)igaBtric artery and some vertical vuins are ligatured. The aponearosii 
of the external ohliijue is split clos« above the liganit'iit. The internal oblique and 
transrersalia muecles are separated from the ligament and the fascift trau$ver»ili» is 
divided. 

The lutuiclea, together with thf cord (or round ligament), arc now retracted and 
the dissection is coiititiut'd upwards tJuhperitOQeally along the vessels. If this does not 
give sufficient access the incision may easily be [>rolonged oiitwarda and the tntudes 
aeparated from the ilia« enist, a step, however, which makes the operation mticb more 
aerioua. Very thorough access to the deeifer ]mrt8 may be obtained if the divided 
muscles are forcibly jiulled aside after the fasciie have been' divided. 

150. Exposure of the Spermatic Cord. Castration. A transverse inciaioD la 
ciirried downwards and inwards over the inguinal ciinal a tinger-breadth above and 
pjirallel to the inner half of Poupart'a ligament. This incision corresponds exactly 
to the line of clea,vage of the skin, and therKfore comes together verj* easily. Two 
large veins which descend in the aui»erficiai fascia, the one at the rmt-er and the other 
at the inner part of the wound, rei^uire to be ligatured. When the incision is pro- 
longed outwiirdH tlie supt-rficial epigastric vessels are divided. The ext«mal 
apermatic fascia, which in prolonged down upon the. cord froui the edges of the 
external abdominal ring, in then divideil ; next, the niuijcular fibres of the cremaster 
(from the internal oblique) are winiitarly treated; and, lastly, the .strong infnndi- 
buhfurm fanciii, the continuation of the fojieia transversaUa. Within the latter lies 
the spermatic cord, or the round ligament, according to the sex, and |>oasibly a 
pentoucal diverticuhim in the form of a hernial siac. 

In caMratmn the testicle is pulled upwaiili*, the vas deferens is cut through, and 
the vessels (K]«.'rmatic iirterj', artery* to the vas deferens, and the venous plexus) 
individually caught up and divided. When this nmst be dotit- higher up, on account 
of the prti.'tence of tumour nodules, or of disease (tulnercle) of the vas deferems, the 
anterior wall of the inguinal canal (aponeurosis of the external oblique) must he 
slit up. Should the diKea,se extend still decjier sub[iuritoneaUy, tlie posterior wall 
of the canal must also be slit u[> and the canal very carefully sutured again. 

Provided the testicle is not adherent to the scrotum, or markedly eolarged, it may 
easily be pqahed upwards out of the wound and removed. 

When the skin is adherent, or when the turnout* of the testicle is very large, 
castrntion is jierformed by means of a tran^iierae incisiun in the ct^anot jdtttit at the 
lower end of the eicrotum. After division of the skin and dartas between the larger 
vbible scrotal vessel:* the testicle ia shelled out. As the incision Is parallel ta the 
scrotal vessels, and parallel also to the branches of the s[>erniatic ve.'wels which 
ramify upon the surface of the tunica vaginalis towards its lower pole, it is a much 
more suitable incision than that which is generally einjiloyed, viz, a vertical incision, 
deacending upon the anterior surface of the scrotum. 

That castration is the correct treatment for malignant new growths b univer^ially 
conceded, but there are many opp<jnynts to its adoption in tuberculosis. In s[pite 
of thifi important opposition, the fact remains that, in every case showing cliuically 
undoulited tuberculosis of the testicle rir epididymis, there is a danger that severe 
tuberculous infection may be set up by the dis>easc spreading along the %*as deferens 
to the seminal vesicle* and prostate. The remarkable researches of Baumgarten, 
■which met with sm> great approval at the thirtieth Congress of the (iermau Society 
of Surgeons, 1901, show that, in animal jj, spread of tuberculosis can only take place 
upwartls from the testicle, anil never from the prostate downwards. All Baumgartem'^ 
pathological and anatomical researches in the human subject agree with this. Jlore- 
over, as cure without operation is very race, and frequently imjierfect, and, further, aa 
it only occurs, as a rule, after long and troublesome suppuration, and, after all. usually 
results in destruction of the function of the organ, we may eunsi4ler that the 
necessity for early unilateml excision of the testicle for tulwrculosis is well eslabUs!ie<L 
Bruns lends his entire 8up[iort to this view. In many discussions which have lit"en 
held on thiij important subject, a sharp enough distinction h&a not be«u drawn 






between trut? i-sistration with removal of both testicles, and tlie removal of one 
testicle only. All the diHaclvftntagefi which are put forward refer only to the double 
opemtion. The unilateral operation has only advantageei, and can hardly be per- 
formed too e&rly. 

In early exciaioti the inguinal incision m the ideal method. It allows the vas 
deferens to be exposed high up, and to be divided when it la healthy. The teisticle 
can easily bo freed and jmlled upwards into the inguinal incision. If there are scrotal 
fiaftulse present they can be cauterised, then excised, and the thermo-cautery apidied 
to the wounds. The method of exposing the vas deferens and carefully inspecting it 
is to be preferred to Biingener's evulsilon method, although the latter is very simple, 
because when the vas deferens in diseased it hi not only of importance to divide it 
above the dis^eaj^, but also to prevent a dissemination of tubertulous material into 
the surrounding tissues, in case part of the disease be left behind. To attain thi^ 
object it would seem a more satisfactory [jrocedure to expose the vas freely and to 
divide it with the thermo-cautery, after compressing it vnth pressure-forceps, rather 
than lo tear it, a process which is always open to the element of chance. It aeems to 
be a good plan to inject «ome iodoform, or formol-glycerine, into the part of the 
vas which rentains. Such ^n injection him been shown by Biingener's researches 
to fill the seminal vesicles. Ligatures should be avoided. 

This method will not satisfy those surgeons who adopt extreme measures and 
eseise the seminal vesicles as weU. In cases where Buch a thorough procedure is 
demande^l, even this is generally not thorough enough, and the operation inquires to 
be extondeil to the prostate and prostatic part of the urethra, 

151. Operation for Varicocele. The incision is made parallel to Poufjart's 
ligament, passing inwards over the external aLwiominal ring through skin and super- 
iiciai ftiscia. The veins j>assing upwards towards the middle line are ligatured. The 
prolongation of the fascia of the external oblique muscle, which surrounds the cord 
under the name of Cooiier's fascia, is divided. The looped fibres of the cremaster 
muscle now aiij>ear ; these are divided, together with the tunica vagiualis communis 
(infundibulifonn fascia), which lies below it. The cord is drawn out till the testicle 
is pulled out of the wound. 

The spermatic vein, which may be as thick a.s a [lencil, is now isolated at the 
e.Ttterna) inguinal ring. The higher up this is donL^ the more ca.sily ia it ]H.»rformed, 
The isolation is then ciirried downwards, and the branches joining it from time to 
time are ligatured and divided. In this way 4 to 6 ins. of the vein can be isolated. 
The tribularie.s begin to get more entiingled and more numerous just before the 
testicle b reached. The main veiu is now ligatured above and below, the ends of the 
tigaturefl being left long. These ends are tied together after the vein has been 
resected ao us to shorten the cord and suspend the testicle higher up. 

Should a umch dilated vein be found at the external abdominal ring closely associated 
with the vas deferens it raujst te tied as high up as possible. 

Finally, if the scrotum lje particularly lax, a part of it should be resected so as to 
shorten it. Tht- wound is closed, and no drain is inserted. The 0[)eration may quite 
well be performed after injecting cocaine. Narath slits up the inguinal canal in 
order to apply the ligatures higher up, but this we consider unneceseary. The prin- 
cipal object to be attained is to interrupt the preaaure of the column of blood extending 
from the left renal vein to the vessels of the cord. 

152. Operation for Hydrocele. The sac ia reached by the incision describeil 
for castration. If very largo it may first be partially emptied by puncture. The 
tunica vaginalis communis (infundibuliform fascia) is very carefully divided, and the 
tiiniwi vaginalis propria, which is tense and translucent, i» freed up to the testicle 
by stripping otf the tunica communis. The propria is now ofiened, the Huid evacuated, 

d the condition of the testicle and epididymis ia carefully examined. 
The parietal layer of the tunica {.iropria is then removed, with exception of just 
enough to cover the testicle closely when united with a fine continuous ailk suture.^ 
We have always obtained a radirail cure after this operation. 
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153. Herniotomy and the Radical Operation for Inguinal and Femoral Hermia. 
The indaiun i"or mguiiial lieriiiotoiny h thr same as that just desciiljed fur eximfiiny 
the s]wrmatic c<>r<l, esrept that it is somewhat longer. The akin and aubctitaneous 
tissues are divided a tinger-breadth above the inner tvvothirdi? of Poupart'a ligament. 
The stipurticial epigastric artery, and a vein (vena pubica) wliich de^scsmls farther in- 
wards towards the middle line, are ligatured. Thu external .spermatic fascia of Co<j])er 
(prolonged down upon the cord from the margiii.s of the external abdominal ring) is 
divided. After further division of the cremaster muscle, and especially the infundi- 
buliforni fa*cia, the sac can be easily isolated, at least at its upper part, fr<jm the 
structures of the s^jjermatic cord, and its fundus uaii In." jmlled ont of the scrotum. By 
stretching out the Htructurew of the cord and holding it U[) to the light, the outline of 
a tliin hernial sac can be see shining through it. 

(a) Old Method, This method is suitable when the sac is thickened, as in old- 
atitiidiiig hernitt, in very large hernia;, or in cases where there has been inttatnination 
of the sac. It is likewise suitable when there is nmch matting of the contents, 
specially of the omentum. In this methotl of ifcrforming the railical cure the sac is 

' carefully ij^olated, and then drawn forcibly downwards until the part of it which 
lies in the intrrnal aMominal rin*; can be seized, transtixed witli silk, and each half 
ligatured. If it is not pos.'iibk' to get high enough u]j, the anterior ivall of the 
iogtuital canal, i.e. the aponeuixi^b uf the external oblique, niuet be slit up in its whole 
length, as in Ba.4,iini's ojieratioii. After the sac is divided below the ligature the 
Btunip retracts tpiite U[i into the abdomen. A row of deep sutures, including tile 
aponeurosis of the external obliijue muscle and the nm.^ular fibres of the internal 
oblique, ia then insertetl in order to strengthen ami narrow the inguinal canal in its 
whole length. 

We have for years employed this simple method of performing a radical operation, 
and with very good results. It corresponds essentially to that of Lucaa-Champion- 
niere. 

(b) Lateral Transposition Method. The incision is the saine as that above 
deserilx;d, viz, above and parallel to the iimer two-thirds of Poupart's ligament. Tlie 
Hbres of the aiKmeuroai-H of the external obliipie are exposed (Fig. 104)j and the 
heniial sac is comjdetely isolated in the way already ilescribed. Now eomee the 

j chanu'teristic and essential step of our metho<:l. A small oi>euing is made in the 

strong (lortioii of the external oblique above and external to the middle of PouiJart's 

U^ment (above and external to the region of the internal abdominal ring), and a 

^■jKiccial pair of curved dressing forceps is pushed through it, i.e. through the 

^^njoDcurosis of the external oblique aud the muscidar (ibres of the internal oblique, 

^^bnd along the inguinal canal in front of the spermatic cord to emerge at the external 

^0ring, where they are made to seize the fundus of the isolated hernial sae (Fig. 105), 

' which is drawn from below upwards aud outwards along the canal and through the 

amall ojwning abtjve uietitionetL Traction is now made on the sac, so that, instead 

; of tunning downwar<is and inwards along the cord, it is pulled in an outward 

I direction from the internal abdominal ring, ami the funnel-shaiie^l opening at the neck 

of the sac is drawn well into the small o|)eiiiiig in the abtlominal wall. The portion 

of the sac which is brought through the ojjening is now transfixed and stitched to 

the adjacent jiart of the abdominal wall by a ailk suture. The sac is cut off. It is 

Ktill better to compress the sac with a narrow fiair of pressure-forceps and then to 

Ugatnre it, A very small stump is thus obtained, which can be cut otf fairly close 

to the ligature. The narrow stump ia pushed back through the faseia, and'a needle 

is ])asscd through the two sides of the Oj)emng in the fascia and through the stump, 

by which means the i^tump is stitched to the small opening in the fascia, and the 

latter is closed simultaiieoualy. The peritoneum is thus stretched in a lateral 

dirfction, and the descent of a sac in the direction of the cord is rendered in^iosaible. 

The o|)eration is finished by suturing the canal in the manner above deacrJbed. 

Wc have de^mrted from our earlier method of apjdying torsion to the sac and 
laying it along the anterior wall of the inguinal canal- The vitality of the sac is 
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m much lowered by these procedtires that it is liable to oecrose and hence to di&^^^ 
the progreaa of the wound. 

(c) Transposition hj IiiTagiiiation, Since the third etlidon of thi^ book ^tui> 
publi.sbfd we hn'si: gone a, sleij fiirther in siniiilifyiiig the method of radical curt^sr by 
tnin8j>ositioii. An incision is mtule over, and parallel to, the inguinal cnnal, Imt 
extending beyond it above and below. The supfrficial epigaotric artery is ligatu-^ ^awi, 
the aponeurosis of the exteniiil obUi^ue in exposed, and the intercolujiinar Isu^^in, 
the lower fibres of the internal oblique (creniaHter), and the infundibuliform fa— «scift 
are divided. The sac in then isolated at the external aMominal ring, and E^—eed 
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Fitj. 108. — Radical c>iierotioti tor eittraal iugiiiiwl hbruia by invogluation-tninsiiMitioi]. The iaoUte«l 
heriiLul iWn: is miiitiA at ita apex with curved force})ft ami iavagjnated into itself a* far ax the 
poijtcrior eu<l ot the ingniiial iMmal. 



a& high' up as possible, traction being at the same time put upon it. So far the 
operation ia identical with the former odbr. 

The uno[ieii*.tl sac ia now seized at ita apex with long narrow curved forceps, 
and inviiginated backwards through the inguinal canal up into the abdoniiiiivl tavity 
(Fig. 106). The point of the forceps is then forced against the alidominal wall, 
which ifl made to project just external to the internal abfloniiiial ring. 

An inciijion J cm. long is made through the aponeurosis and muscles d*iwu to 
the parietal |>er!toneum, which, together with the invaginated hernial sac, is puahtsd 
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linlvea, together with the parietal peritoneum, are tied. The sae is etit off close to 
the ligatures, the stump pushed back under the fuscia, and the same ailk suture ia 
used to close the opeuing in the ajioneurosis of the external oblique.' Lastl)% the 
canal is dosed as aliOA'e described in order to increa-se the rcsistanee (Fig. 109i). 

This extremely siinide Tuetliod, besides causing very little injury to the tissues, 
is more effective in entirely reducing the hernia! protrusion than any other, because 
the peritoneum froiu the neighbourhood of the internal abdominal ritig i.s drawn nut 
and firmly fixed in the ofjjxisite direction to the courae of the s|ierii]atic cord, i.r. it 
is maintained stretched in an outward direction. 

At autopsies i>erformed at longer or shorter intervals after the operation we have 
had the opportunity of seeing the results of this procedure. On the jioritoneal 
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Fid. lOS, — Rntliciil opcrntiou for cxteriia.1 UtEiiiual liurnin liy tlie iuvaxiiiation-tniu^pOfiition riiL't1i(Hl, 
'Jit* whole lengtU of tlie invertM heroi<\l ««c is forcibly pulled through the small opening in 
the abdontintl wbll And a ne«dle paaaed through ita base, including ttie iwrietal pentoiii:unu 



afspect^ at the apot where the aac was drawn through, a fine circular peritoneal cica.tiax 
is Been as a prominence, with two shallow recesaea above and below it. TBe [arietal 
I»eritotientn on the mesial aBi«(;t ia raised in slight folds about 'I to 3 mm. in height. 
There Is no sign of any invagination into the inguinal canal. 

The jiermanent results with this method, so far as wc are able to obtain com- 

1 W(! have often simply ]>nsheil lifvclc tbe atuniji ftud cto^eil tlic op^njug iu the fftscia iudepeaUently. 
«s Qu«r«'uj) has told us that be dova. 



pftrisODS from the literature on the subject, fully bear out the opinion that it ia better 
than any other. We instituted a careful inquiry into the subject, and we were 
all the more pleased when we found that canes ojierntcfi on by the younger aaaist- 
anta have given nniformly good results. Hirachko[)f follected in 1899 (November) 
236 hernia operations from our clitiic and privatw practice performed by various 
methods. W'hereas Leben.sohn found four recurrences in 111 of our earlier cases 
operated on by simple transposition (iivetbo<l />), Hirsclikopf found not a single relapse 
in i'2 cases in which this method was used. In 83 cases operated on by the 
traas|K>8ition-invfl^infttion methotl (method (?) there vim one recurrence. He com- 
pares these figures with the 059 oi>emtions by Bassini's method (Franz and Rotter), 
in which tLere were 4 "4 per cent of recurrewes, 
Our patients get up almo.st without exception 
after eight days, and they never wc^r a truss. 

From the article by Grosse (Detdicke Zeitsvh. 
f, Chtr, Btl, lix.) on the results obtaiiied by Prn- 
fesisor Landerer, we conclude that our method of 
mdical operation gives, in the hands of other 
surgeons, not only (la good, but even better results 
than the more geiseruHy followed methods of 
Bas-sini and Macewen. Gros.sc wtate-s that not 
only wa.!* suppuration ranch rarer after Kocher's 
operation, but also that in fifteen eases operated 
on according to Koeher'a method, invjuiry elicited 
no case of recurrence. In three cases in which 
Slacewen^s operation was f»erformed there was 
one recurrence ; in eight cases of Bassini'a opem- 
tion three recurrences ; in six of suture of the 
pillars two recurrences. This gives for Kocher ^ 
o].)enition 100 i)er cent i)ernianeiit curea ; for 
Macewen's 66 per cent ; for suture of the pillars 
||rC6 j»er cent ; for Ba-nsiiii's 37 ]>er cent ; and for 
Aocher's nietho*!, motlified by Lantlerer, 80 jrer 
cent. Carle has iiermitted Galeazzi to rejtort on 
601 operations accortling to Bassini'a method, 
and 239 according to Kocher's, The former 
showed 5 "9 9 per cent recurrences, the latter 5 "02 
(ler cent. 

Mftilebing ha.s also communicated his re- 
salts through P, Bttrnhardt. These results are 
less sueccsaftil aa regards permanent cure, be- 
cause Madehmg do&s not subject all cases of 
hemia to radical oj)eration, but oidy such &?, 
cannot be treated by truj^ses. For this reason 
he hft-s in many cases tn reckon with com- 
pJications, such a** difficulty in separating np the 
«ftc. In conse(]ueuce of this the proeess of healing is disturbeil in about one-third 
of the cases, and it is a recognised fact that nothing predisposes to recurrence more 
than suppuration of tlie wound. 

Trzebicky hati noted better results in fifty-thrcs cases. In spitei of .suppuration in 
ten cases there were only very few recurrence^i. 

The transplantation methods have the great advantage that, unlike Bassinl's 
much praised method, they do not oi>en up the inguinal canaL If suppuration 
should occur, and the sutures give way, Bassini's method ia proiluctive of Imd results. 
By our own method success in attained in spite of this. Bassini's method is more 
complicated, causes more injury to the tissue!^, and so predisjmses much more to 
trottble in the wpund. 




Fig. 



109ff, b. — ThB iipp«T figure aliow§ 
the BBic cut olT, aud also Uow tbe 
same lutun.- which 'v\ tied rouud th« 
atnmp is employed to close the fsmall 
opening after replacing; the stump. 
Tlie lower figure Khowa the strength- 
eoirig Kutures for the Eutorior vtiiX 
of the caual, iu poaition and partly 
tied. 
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Our method is incomparably simpler and speedier, and, as regards accurate 
closure of the internal abdominal ring, it is at least as satisfactory as Bassini's. 
V. Angerer, of Munich, confirms this view. Whereas, in the last-mentioned operation, 
the spermatic cord is displaced from its natural jrasition in order to be able to close 
the canal by sutures, we displace the neck of the hernial sac from the neighbourhood 
of the cord in order to close it completely by a deep stitch. 

We are not prepared to give up this advantage of displacing the sac, as it solves, 
in a very simple manner, the jjroblem of preventing the exit of a hernia by making use 
of an Oldening which is normally present. 

As regards the indications and contraindications to our method, it should be 
noticed that certain disadvantages, which existed in the older form of the operation, 
are entirely removed by the latest modification. Link is dissatisfied with the method, 
because out of thirteen of his cases necrosis of the hernial sac occurred in three, 
and of the a^wneurosis of the external oblicjuo in two. Such an occurrence is now 
impossible if the sac is first treated with compression-forceps so as to reduce the 
pedicle to a minimum, and if the latter is replaced and the small opening in the 
aponeurosis stitched up. 

It is clear, however, that every hernia is not suited for the invagination- 
transj)osition method. Herniaj with much thickened and only slightly elastic sacs, 
and those whose contents are much matted, are not suited to this method. In such 
cases it is decidedly better to open up tbe inguinal canal according to Bassini's 
method, to free the neck of the sac high ui), and to ligature it If there is much 
matting the sac may simply be left alone as Wolfler recommends. This is the more 
justifiable as this matting often occurs in large hernise in old people, in whom it is 
especially desirable not to increase the danger by extensive injury and infiltration of 
blood (to which the cord is especially liable), or by prolonging the oi)eration. 

The ojieration in very adherent hernia; is greatly sim2>lified by merely ligaturing 
the neck of the hernial sac at the highest point. Another method of dealing with 
these difficult cases where the hernia is closely adherent to the tissues of the cord is 
to remove the testicle and cord after oi)ening up the inguinal canal — that is to say, 
to perform a simultaneous castration. Bernhardt, in Samaden, has recommended a 
remarkable procedure in place of the above, viz. a transposition of the testicle and 
hernial sac together into the abdominal cavity. The adhesions in congenital hernia 
offer no difficulty in the application of our method. Where the peripheral end of 
the sac is adherent this is simply cut off ; a blind end is then formed by ligaturing 
the sac, and invagination is performed as usual. 

It Ls only in cases of large old-standing herniae with thickened sac and abnormally 
wide ring that there can be any question of performing one of the complicated 
plastic operations, whether in the form of a myo-, periosteo-, or osteoplastic flap 
which is sutured to the ring. According to Brenner (Salzcr's method), Schwartz, 
Bakunin, and others, relatively good results can be obtained in difficult cases by 
this procedure. 

In discussing radical operations for hernia we must further consider those cases 
in which risk to life must be avoided, viz. cases with heart failure, disease of the 
lungs, or affection of the kidneys, 8})ecially in old and weakly j>atients. In such cases 
when, on the ground of local discomfort and danger of strangulation, there are clear 
indications for operation, general anaesthesia should, if possible, be avoided. It is to 
Cushing's very thorough studies of the course of the nerves that we owe, in using local 
anaesthesia, our knowledge of the method of avoiding the intense jMiin caused by 
injury to the parietal peritoneum by means of local anaesthesia. The nerves involved 
in the operation, exclusive of those in the skin, are, the hypogastric branch of the 
ilio-hypogastric, lying close to the lower Iwrder of the internal oblique, and the united 
trunk of the ilio-inguinal and the genital branch of the genito-crural running in 
the inguinal canal on the infundibuliform fascia and the cremaster muscle. The 
intrascrotal organs, together with the hernial sac, can be rendered ansesthetic by an 
injection of cocaine under the aponeurosis of the external oblique, in the region of the 



246 OPERATIVE SURGERY 



The sac is completely isolated with a blunt instrument up to the crural ring. The 
fundus of the sac is now seized with forceps and invaginated into itself ; the force[*s, 
together with the invaginated sac, are then passed through the femora] ring and 
forced above Poupart's ligament against the tense outer pillar of the external 
abdominal ring. A small opening is made, the inverted sac is pushed through, its 
apex seized, and the same procedure carried out as in inguinal hernia (i>age 242). 
The ring is then closed by sutures passing deeply through Poupart's ligament, the 
pectineal fascia, and the deep crural arch (ligament of Cooper). Two or three stitches 
are put in so as to attach Poupart's ligament to the pectineal fascia, thus converting 
it into a support and a proluugatiou of Qimbernat's ligament. The stitches pass 
up to the femoral vein, but the ring cannot be closed any farther than this because 
of the danger of thrombosis. Damage to the vein from the needle must be carefully 
avoided. 

In femoral herniae with a broad base, just as in direct inguinal herniie, it is better 
to remove the sac high up, according to the method first descril^ed. There is no 
diflBculty in completely closing the opening in direct inguinal hernia by sutures, 
because the spermatic cord is very little in the way. 

In operating for inguinal hernia in the female the closure of the inguinal canal is 
a very simple matter, as we have no spermatic cord to deal with. The round ligament 
(with its accompanying vessels) lies closely approximated to the sac, and may indeed 
be drawn outwards through the opening in the aponeurosis of the external oblique 
muscle together with the sac, and there fixed with sutures. The mere cutting it 
across may give rise to displacement of the uterus. 

155. Shortening of the Bound Ligament. Alexander's Operation (Fig. 111). 
The round ligament in the female is isolated in exactly the same way as the sj^ermatic 
cord in the male. It is much more easily done, however, because there is no cremasteric 
covering, and no well-developed infundibuliform fascia, but it is more difiScult to find 
because the ligament is often thin. It is accompanied by a small artery. The line 
of incision will de])end upon how the ligament is to be advanced and stitched, in 
order to counteract respectively retrowrsion, retroflexion, and prolajtse of the uterut. 
We have had very good results from the following modification of Alejcandei^ s operation. 

An inci-sion is made through skin and superficial fascia parallel to, and a quarter 
of an inch above, the lower edge of the inner two-thirds of Poupart's ligament. 

The superficial epigastric artery and vein, together with a vein at the inner and 
one at the outer angle of the wound, are ligatured. The aponeurosis of the external 
oblique is divided in the inner half of the wound — that is, over the inguinal canal, but 
not as far as the external abdominal ring. The round ligament, together with its 
accompanying vessels, can now be isolated and raised up by a blunt dissector from 
the groove of Pouiwrt's ligament and from the fibres of the internal oblique and 
transversalis muscles. The central ix)rtion of the round ligament is now pulled well 
upwards and outwards towards the anterior superior spine. By this means, as can 
be easily shown on the cadaver, the uterus is fully raised up and bent forwards, 
and, when both sides are o].)erated on, it is so stretched laterally that it remains 
fixed in its new position. 

When traction is made on the ligament a cone of peritoneum about an inch long 
is also jmlled out external to the deep epigastric artery. This can be pu.shed back if 
it is first seiMirated from the ligament by means of a gauze swab. In doing this the 
peritoneum may be torn and require to be sutured. When one is satisfied that 
no abdominal contents have forced their way into the peritoneal process and that 
the uterus is fully raised up, the loop of the ligament is sutured above the outer half 
of Poupart's ligament by three or four silk sutures. The inguinal canal is then 
closed by deep sutures uniting Poupart's ligament to the uj)i)er edge of the incision 
in the external oblique and to the subjacent internal oblique and transversalis muscles. 
As appears from the description, we no longer sever the round ligament from its 
attachment to the symphysis, but leave the part in the peripheral end of the canal 
quite untouched. We merely pull out the end which passes into the peritoneal 
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cavity, and fix this externally, without dividing it, in the form of a loop to the 
aponeurosis of the external oblique. By this means the operation is simplified and 
etjually effective. The operation is so simple that it is difficult to understand why 
gyniecologists continue for months to treat with pessaries uncomplicated cases of retro- 
flexion and retroversion of the uterus which are causing inconvenience. 

156. Operations for Disease of the Appendix. The indications for operative 
interference in appendicitis have widened so enormously in recent years that it is 
difficult to formulate rules on this subject, 

Xow that every busy surgeon counts his operations for appendicitis by hundreds, 
and the statistics of some surgeons run into thousands, the temptation of treating 
any part of the subject too exhaustively must be avoided. The information we here 
give is therefore confined to the bare essentials. 

The significance of the operation for appendicitis is very different according to 
whether we are dealing with the so-called radical operation during the quiescent stage 
or during the acute stage. The radical operation, as performed by the majority of 
surgeons, is not an operation for api)endicitis, but in a large proportion of cases is 
merely amputation of an appendix which shows no sign whatever of existing 
inflammation, but which is removed because at one time it was the seat of inflam- 
matory changes, whose results can still be recognised. This operation may be 
classed along with those other cases in which the operation is performed on account 
of distress in the shape of appendicular colic, the appendix itself showing no sign of 
disease when examined, or where, exceptionally, some ulceration, retained excrement, 
a calculus, or kinking may be discovered as the cause. In 39 per cent of his radical 
operations Roux found no marked change ; in 61 jier cent he found either a perfora- 
tion, a cicatrix, or some stenosis. 

It is evident that such operations must be incomparably more successful than 
operations performed during inflammatory attacks. In the present state of 
abdominal surgery an operation on so small an organ as the vermiform appendix ia 
entirely devoid of danger, and may be undertaken without the least hesitation. The 
mortality in such ca.ses with a surgeon of the a.septic school is niL This radical 
ojxjration has l>een treasured as the jewel of operative surgery. Without exposing 
the ]>atient to danger and with a minimum of trouble and anxiety, it gives the 
surgeon the satisfaction of having for ever relieved the patient, not only from 
suffering, but also from a danger con.stantly threatening his life. 

Roux has coHic to the conclusion that the radical operation should be performed 
on every patient who ha.s had a single attack of appendicitis, while other surgeons 
prefer to wait till after a severe attack or till several attacks have occurred. 

Our own ej-jierknce has led us to recommend operation if tfie patient /las had one 
definite attack of ajifwndicitis, or repeated attacks, even though the symptotn* have been 
hitt sliijht, provided there is snfticient evidence of the existence of changet in the appendix. 
Every surgeon must have .seen cases in which the patient, after recovering from 
one or two slight attacks, has subsequently been seized with a fatal attack. It is 
such calamities as these which have led surgeons to recommend radical treatment. 

Where the choice is given, one would certainly take to heart the advice given by 
Roux and other specialists on the appendix, and always operate in the stage at 
which all symptoms of inflammation have entirely disappeared. 

(a) Radical Operation where the Appendix is not Inflamed. The method of 
opening the abdomen by splitting the muscles in the direction of their fibres gives 
the least chance of trouble after the operation for the removal of the vermiform 
appendix. For, apart from infection, which should not occur, the only injury which 
can result from the operation is the formation of a ventral hernia. If the abdomen be 
opened by separating the muscular fibres, and if injury to their nerve-supply be avoided, 
there is no question of the formation of a hernia. Xot only that, a patient operated on 
by this method can leave his bed and follow his occupation after eight days, just as a 
patient can on whom our oiwration for the radical cure of hernia has been performed. 

The incision is purposely made over the fleshy region of the abdominal muscles, 
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three fingers' breadth a>x»ve and parallel to Povipart's li^raent — that is, ratlier more 
horizoatal and some what more externally than the incision sliown in Fig, 112, 
whict is planned to avoid the ninscle. Divide .skin, subcutaneous tissue, and the 
aixtneurosis of the external oblique, and '4\ith Iduitt hooks pull apart the edges of the 
latter as witlely a» j^Missible. Next inme the faacia eorering the internal olilique 
muscle, and separate and pull apart the nuiKcnkr fibres, again putting in the blunt 
books. Laatly, the syirae mancenvre is gone through with the transversalis muscle. 

The fascia trausversalis, whieh ia now ctposed, L* ■ divided. The peritoneum 
merely requires to be incised for aliout an inch in order to allow of the finger being 
introduced and the esecuta brought out till the jtoint of entrance of the ileum apjwars. 
In the angle between the two, where the anterior longitudinal band ends (Fig. 113), 
the base of the proctssus vermiform is can be located with certainty, and is the first 
thing to look for. The appendix is then freed and brought up to the abdominal 
wound. A small pair of compres^sion-forceps iw ajijilied at the base and then taken 
off, the point of their apphcation is ligatured, ami the part beyond cut ofl". The 
forceps Bhould not be too narrow. A sutlicient breadth is thus crushfd, so that it ia 
not necessary to cut through an uncrushed portion. The stump is buried by means of 
a continuous seroufi suture, and for this purpose it in l.»est to use the end of the 
ligature which haa been applied to the .■+mall artery in the mesentery of the appendix. 

In such simple cases, when the apfHendix shows no material macroscopic changes, 
the peritoneum and fascia transversalLs are stitched up without a drain (Quenain 
uses the tobacco-ixmeh stitch), s^nd one or two stitches may be introduced to close 
the split edges of the muscle, but this is generally unueeeBsary. A continuous suture 
is. put into the divided external oblique, and the akin incision is closed. 

(1)) Badical Operation in Oases with Inflammation. The other extreme to 
the radical oporation aW%*e described in \\\\vw reiuovft] of the vermiform process 
ia umdertflken while acute inflammatory' processes are in j^rogress — i.e. quite at the 
beginning of an attack. The princijjal advocates of this treatment are Rebn, Bernays, 
and others, and formerly Son iien burg. Bemays is probably the surgeon who iiaa 
been best able to carry out the radical ojieration in eveiy case of appendicitis at 
the outset of the acute disease. He removes the appendix on principle in every 
case during the acute stage, and if this stage ia past he waits before oj>erating till 
a second attack oe<;urs. The tiperaticn ia then carried out in the very midst of foci 
of infection and of inflammatory changes. 

It i» obvioufi that the difficulties in this case are incomparably greater than they 
are when the operation is jhsrforniotl during the period of quiescence. Jfo wonder, 
then, that so many surgeons are strongly opposed to this procedure. Bernaya' resulta, 
however, show that this is nevertheless the ideal treatment. He had seventy-one 
cunseeulivB recnverieg in cases of acute purulent or gangrenous append iciti;;, some 
with acute peritonitis. No doubt the majority of ca.fes of ap]>endititi3 would recover 
without this treatment, and eoidd be operated on without any risk at a later date ; 
but it is. no less certain that a very large perceut;ige of cases have been irretrievably 
lost by the senii-ex]»ectaiit and semi ojierative treatment adopted. 

The Hospital reeord-s and tables of the causes of death in every country refer a 
•etious mortal ity to "acute jwritouitis," of which Iiy far the largest proportion can be 
traced liafk to iip|iendicitia' During the acute stage the operation must provide 
mach freer accesjs than is required for the radical ojteration during a ijeriod of 
ijaiescence. A ]»oint is, therefore, chosen where either the minimum of nmsciilar 
fibre, or none at all, will be encountered, and where the thinnest anti moat direct 
route to the appendix will Ije found. This is M'Rumey's point ; here Senn, Barker, 
Bernaya, and others make their incisions ; here ako we advise that the operation 
should l>e begun in every difficult ca,se. 

An incision from 3 to -t ins. in length ia made half-way between the umbilicus 

' More thaii once We have tiea.rd cxjjerleuccil practitioners express the opinion that no one ever dies 
«f p^rityyihlitis. That niu^t be admilted if nil cases of eeconiluy [teritonitis nnd metastatic inflaniBia- 
tkn be excluded I 
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and tLc anterior superior spine of the ilium, inclining downwards and in-warda aloDg 
the margin of the rectus, which is uninjured (Fig. } 1-'), The incision divides the skin, 
the superficial fascia, the apotieuroaia of the external oblique muscle, and only the 
anterior muscular fibres of the deeper muscutes, the greater f>art of the incision 
passing through their ajwneuroses. The fa.scia transversalis, which is \t^ty con- 
apicuoua and often immediately covers the peritoneum, can be divided without injury 
to the latter. A fold of |i«ritoneum is picked up with dis.secting forcepa, and an 
openingr, at first !^ln»l!l, ia made into it^ as the presence of adjjesions might lead to 
iiijmy of the gut. The opening is then enliirged with scissors. The peritoneum 
is BOW aeiaed with artery forceps, the finger introduced, adhesioija broken down if 
necessary, and the caicum drawn out of the wound- The junction with tbe ileum i^ 
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then sought. The base of tbe vermiform process ia eituated in the angle between the 
ileum and c«cum, whci-e the anterior longitudinal band terminates (Fig. 113). The 
appendix is followed uj* to its free end, which may be variously situated. In cases 
of entcroptoais in the female the finger frequently touches the trauBverse colon first, 
but this is easily recognised by its free mobility and by the fact that the great 
ornentum ia attached to it. It ia not alwiiys easy to get the ctecuin and ileum out 
of the wound. Omental adhesions are often the cause of thi.=i, and it may be 
DQCfiBfiary to separate them up and to divide the adherent omentum between double 
ligatures. Adheaions between coils of small intestine may be even more trouble- 
aome. It i.^ however, esiseiitial that these adheaion.s should be thoroughly divided so 
that all the adherent intestinal coils may be drawn out of the abdomuial cavity. It is 
only after this has been done tlmt points in the intestine which are thin or per- 
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forated can be properly seen and accurately sutured, and the course of the disease 
arrested. The appendix is amputated as described above, except that, on account of 
the presence of infective material, catgut is used to ligature the appendix and for the 
serous suture to cover in the stump. 

When the operation has been i)erformed where inflammation is present, further 
treatment should never include immediate complete closure of the abdominal wound. 
Bernays places a strip of gauze (2 ins. broad and 6 to 8 ins. long) round the stump 
of the apiMjndix, and on every piece of gut on which there is a deposit of fibrin, or 
any discoloration, or suppuration. Drainage is secured by means of these strips. 
The most important point, however, is to connect each collection of pus with tiie 
external wound by the shortest possible route with a drainage tube. In such cases 
the wound is closed with interrupted sutures i)a8sing merely through the peritoneum 
and fascia, the rest of the wound being closed a few days later with secondary 
sutures. 

With this treatment, including cases in which general peritonitis set in early, 
and in which the course of the disea.se approached the fulminating tyi)e, Bernays 
estimates the cure.s at 98 per cent. 

The radical operation may be performed in the early stages of an acute attack 
on one condition, viz. that the case comes under notice at a time when the seat of 
infection is still limited to the ileo-cajcal region, or at any rate before peritonitis 
has led to the formation of multiple localised absces.ses scattered throughout the 
abdominal cavity. Unfortunately, however, few surgeons are lucky enough to have 
around them such a well-disciplined Ixtdy of doctors and patients. With us it is 
the rule that the first few precious hours and days jmss by when only true peri- 
ap[)endicitis and perityphlitis are present, and the time is allowed to slip away, 
till the apfMsirance of the symptoms of general peritonitis indicates that the patient's 
life is in imminent danger. 

And so it happens that mo.st surgeons get the cases of {Mjritjrphlitis in the 
critical intermediate stage where abscess formation is going on. Roux finds that 
by far the most conmion cause of apiiendicitis is a phlegmonous condition of the 
appendix, and he considers that the differentiation into catarrhal and ulcerative 
appendicitis is practically useless. We consider it very important to emphasise the 
fact that, as opposed to the opinions of many physicians, acute appendicitis is almost 
always an exudative periappendicitis, generally the result of perforation, and should 
be treated accordingly. The resulting abscess formation may undergo siiontaneous 
cure by jxirforation (generally into the small or large intestine, or externally) or by 
ab.sorption, or it may lead to a fatal termination, the result of a general infection 
from secondary perforation followed by diffuse suppurative peritonitis. As the latter 
event cannot be ensured against, we must also l>c prei>ared to treat appendicitis in 
the intermediate stage. 

(c) Operation for Perityphlitic Abscesses. In the intermediate stage the most 
important point is not to perform a radical cure by removal of the appendix, but 
to remove the pressing danger which the presence of an acute abscess in the 
abdominal cavity entails. The former need only be considered in so far as the 
removal of the appendix may be essential for the healing of the abscess. 

It is important, especially from the {)oint of view of prognosis, to distinguish 
between two varieties of abscess formation, viz. the Isolated and the multiple. When 
there is only one isolated focus of .suppuration (or perhaps two or three) in the 
immediate neighbourhood of the appendix, that is, where the case is one of purulent 
perityphlitis or periai)pendicitis, the treatment is obvious and the prognosis good. 
The abscess must be opened and the pus thoroughly evacuated. 

The method and place of opening depcTid upon its site. Abscesses form not only 
at the classic point between the umbilicus and anterior superior spine of the ilium, 
but also inside the true pelvis, in the left iliac fossa, towards the umbilicus, in the 
right lumbar region, or below the diaphragm, according to the site of the appendix. 
It follows, therefore, that the incision may re(juire to be through the rectum, through 



the |H3sterior vagiiml ivaJI, in the midtlle line of the alidomeii, ahove the left Poiijiatt's 
liijsunent, in the right luinViar ro-gioii, at the unibiJicus, or l:>elow the costal margin. 
When the absoesa tsj in its ''normal" [losition the int-ision is best nmde ]iarallel to 
and just above Poiijjart'is ligament, even in cases \vhere the chief swelling seems 
to be situated alwve this jwint, and where the tenderness and resistance are both 
more intense t\t a hiyLcr levy!. If the incision l.te made farther away from Poupart's 
ligament it often ojjens the free aVidomiiial cavity at a jioint where the exudate 
ap]>ear8 t« be auperticiid only. The incision is made one finger's breadth above the 
ligament, through skin, Rn])erti(!3al fascia, nnd external oblique. The deeper abdominal 
muscles, often cederaatous, are niised u^lward3 mth a blunt dissector from the gi-oove 
of Ponpart's ligament, and the dissection is continued upwards and backwards towards 
the exudate till pUN well.s up. 

In cases in which the inflaintnation 19 abating it may be neeeasary to dissect 
deeply through the infiltrated tissues. Care must lie taken not to bore into the ilio- 
psoas nuLscle. When the iucision is made in the middle line it is also ailvi.itd>le to 
nsi' a blunt dissector after cutting through the linea alba in order to avoid injury 
to the liiadder, which is often closely ajiplied to the absce.ss. 

In spite of o|)ening the abscess recovery may be very slow, or indeed ilie patient 
may Jinully succumb. This iia]>pens when one large and well-detiiieil abscess has been 
oiiened, and when other abscesses which do not contmunicate with it are overlooked. 

To shorten the i>eritMl of convalescence in such cases and lo render recovery 
certain, we have iiroiicised in thia intermediate stage that after the abscess has been 
oiiened the radical ojieration should be performed exactly as during the acute stage. 
A fresh incision is made quite separate from the one communicating with the al>scess 
cavity, and as far removed from it an possilile — i,e. at the Imrder of the rectus 
muscle. Adhesions are carefully broken down, the appendix isolated and brought 
up into the wound (together with the cajcmn if necessary), and amputated as deacribed 
above. Catgut sutures are employed. The contiguous portions of the small intestine 
and csecum, which may lie covered with a layer of lymph, must be examined for a 
j>os,siVile secondary perforation. 

Aj3 in the acute stage the wound uui.'it he lightly pocked with a strip of xeroform 
gauze j>a*st!d down to the stump of the ajuiendix. A glass tube should be put in 
alongskle the gauze, and the dressing should l>e completely shut otf frotn the abscess 
wuund by a carefidly applied covering of collodion. 

By means of this procedure we have .seen large abscesses which have been opened 
extenialty heal up with comparative mpidity, so that we were able to dificharge snch 
|.iatients in a few weeks without the necessity for disturbing their minds with the 
prosjiect (tf a second njieration for tin; radical cure. 

(d) Treatment of Diffuse Peritonitis after Appendicitis. It is a question of 
the virulency of the Imcteria, on the one hand, and the quantity of the infectious 
Uateriul present in the peritoneal cavity, on the other hand, which detennines 
the early occurrence of diffuse jieritonitis with all its accom[<anying dangers. 
If the perforation be a large one, as in extent?ive gangrene of the ajipendix, or if it 
kbe situated at the l^se, where inte,stinal contents can escape^ the risk is much greater. 
^oux flnda that a serous or aeroi>urulent exudation into the free jieritoneal cavity 
is of constant occurrence. Such exudations, however, doubtless Hnd a natural Ibnit 
for themselves. Many very experienced surgeons, therefore, consider it better to 
wait till an abscess bus formed which can lie attacked through an inciaiou which 
does not penetmte the free peritoneal cavity. Unfortunately, however, abscesses occur 
kwhich never become accessible, and which bring about a fatal termination l>eforo 
tUey ever reached a state in which they could be so opened. At autopsies on cases 
in which a large i>erityplilitie abscess has been ojwned, other multiple abscesses are 
found between the cm[» of intestine and masses of adherent omentum, under the 
diaphmgni, and extending over the liver and spleen. It is certain that a numl>er of 
thcHC ab8ce.*(.'<es ariae from secondary jwrforation from purely jwrityphlitic suppurative 
foci, and are not the immediate conaequences of the infective material which escaijea 
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when the appendix perforates. Such secondary perforations from an abscess are 
more dangerous than the primary abscess formation, because in the former case 
the infective material has developed in the body and become adapted to it, and is 
consequently much more virulent. One of the main objects of the treatment must 
therefore be to open the primary suppurative focus as early as possible. In spite 
of this, a number of patients nevertheless die after abscesses have been opened, and 
if death is to be avoided in such severe cases, the advice given by Bemays, Rehn, 
and Sonnenburg must be taken. The primary source of infection must be attacked, 
the ap{)endix removed, and with it the periappendicular foci, before they have reached 
the stage of extensive abscesses. 

The direct method of treatment of a true diffuse peritonitis extending from the 
diaphragm into the true pelvis is, as a rule, highly unsatisfactory owing to the shock 
which results from opening and handling the inflamed peritoneum. If the abdominal 
cavity be opened freely and all the suppurative foci evacuated and drained, the existing 
collapse is augmented to a dangerous degree, and the means of preventing this has not 
yet been discovered. In his cx^Miriments on shock, Cirle established the fact that 
cutting oflF the arterial supply to the intestine prevented the fall in the blood pressure 
— the chief syni])tom of shock. It remains to be ascertained whether some such 
temporary ex]>edient be jtermissible in j)eritoniti8. Possibly the application of 
pressure-forceps to the mesentery during the very short time required for examination 
and cleansing of the intestines might be adopted. Intravenous transfusion of salt 
solution is very effective as a remedy for shock. According to Cirle a very large 
amount often requires to l)e introduced (as much as double the volume of the blood in 
the case of animals) before a .successful result is obtained. As an accompaniment to 
this subcutaneous injection of strychnine is excellent. Elevation of the buttocks and 
lower extremities should also be employed. The near future will reveal to what 
extent Cirle's latest discoveries on the treatment of shock will be taken advantage of 
in the treatment of i)eritoniti8. 

In peritonitis it is very useful to empty the stomach and intestine by washing out, 
and it may be necessary to form a fiecal fistula. It is a noteworthy fact that those 
surgeons who have obtained the best results in peritonitis lay great stress upon 
thoroughly evacuating the intestines by means of purgatives as opposed to the morphin 
treatment. Bernays* custom is to give calomel hourly in a dose of -^ gr. after 
twelve hours have elapsetl since the operation in the acute stage, and, if necessary, 
to give seidlitz powder and magnesium citrate (of course in cases in which there is no 
fear of further trouble from the j)erforation, i.e. when the appendix has been amputated). 

The present surgical treatment of api>endicitis may be summarised as follows : — 

1. If brilliant results are to be obtained with a maximum of success and a 
minimum of danger, the oi)eration of removing the api)endix should only be performed 
at a iHjriod Avhen all {periappendicitis has disappeared, and it should be performed 
in every patient who has recovered from one single attack of perityphlitis, whether 
the attack was severe or very mild. There should then be no operative mortality, and 
the i)atient .should be convalescent in eight days. 

2. When the .surgeon's object is to save as many lives as {x>ssible, the radical 
oi^ration should In? performed and the infective foci removed in every case of acute 
ai>i)endicitis or i»erityphlitia at the heffinning of the attack. Under these circum- 
st4inces all hoiw of primary union and brilliant statistics must be given up. Only 
the surgeon who is in the happy jKisition of lieing called in by the doctor in charge 
(.>f the case at a time when, though there may i)erhaps be some circumscribed exudation 
round the apiH?iidix, there is yet no general peritonitis, will be able to approach this 
ideal treatment. 

3. When the jmtient is not seen until a stage of the attack when abscess formation 
and the signs of further implication of the peritoneum have set in, the abscess should 
Ih? ojKsned as soon as its presence and jMssition have lx;en clearly ascertained, and as 
soon as jKwsible thereafter the apiwndix should be resected in order to remove the 
source of further possible infection. 



4. In patieats m wliom, at the time of tlie first visit, signs of subsidence of the 
tnflatntnation and improvement have ftppeared, operation should not be undertaken 
until the attack has conii>]ctely subsided. 

157. Ileo-csscal Resection. We have jierformetl resection of the ca-cum together 
with the lowest j>art of thu Oeum and Hrnnetlmej, more or less of the ascending colon 
with very good results in eivies of tubercnlosia and earcinoiiia, which octuf not 
infrequently at the ilen-aecal valve. Certain fomii* of jierityphlitis demand 
cirt^umscribed resection of the ciecum, e.,9. when the infiltration of the aftpendix has 
attucked also the wall of the eajcuni. In aucli a aiae, after emptying otit the contents 
of the colon, a jMiir of forceps is aJ^I^lied to the citcuiu in order to shut it off; the 
appendix ia then removed along with the adjacent part of the caicuni ; tlie gut is 
sutured in the usual maimer. 

In tumours— often of great dze^in the region of the caecum and ileo-ca;eaI valve, 
as well 'AH in the case of ext-ensjve tulierculons infiltration, the priricijial difiieuUies 
are due to mlhesions and to the existence of tumours, of the lymithatic glands of 
the nie-senterj". 

The inciaion is the same as that for rtrmoval of the vermiform ajfjiendix, except 
that it must be somewhat prolonged outwards and u]>wards when there are extensive 
adhesions. After o]iening the abdomen, the first thing to lie done [h, to free the 
cfecimi by **eparating the thick nui.>«ies of omentum which are adherent to the diseased 
intestine, and then to separate the ctecum from its connections with tLe fascia over the 
ilio-psooa. All bleeding must be carefully arrested, and the larger Htraiida of omentum 
must be firmly ligatured before division. 

If by this proeedure the intestine haa been rendered roovahle, it ia drawn out of 
the wound and re.'jected according to the rules given for resection of the intestine. If 
the separation of the omentum and of the adhesions witli the fascia does not suffice, 
then the mesentery, which may be infiltrated or thickened through infection of the 
gtand£(, mu3t also l^e divided after ligature of its vesaela, so that the ceecum may be 
drawn out from the wound. 

When the tumour, with the gland-s pertaining to it, ha-s been freed on all sides 
and fully isolated, the next step, before applying the compreasion-foreeps, ia to ascer- 
^in which are the nearest healthy jiortioiis of the large and small intestines which 
ive a [>erftictly free arterial blood -BUpiiIy. The arteries can be seen and fett. 
Narrow-bladeiJ com[>re8Jition-forceps are applied at these points, the gut i.s cut through 
close to them, emptied by stroking out the contents, and, if an end-to-end anastoiiiosia 
of the small and large intestnies ia to be made, clamps are ap]tlied farther back. 

There is apt to be an inequality in the width of the ileum and colon, which mny, 
however, f>e equalised by hypertrophy and dilatation of the former, the re.sult of 
the long-continueil stenosis. In such cf>s<'s we have never had any special difHculty in 
per/ortuing the simple end-to-end union of sinall and large intestines according to our 
method. In excejitional eases wo have either divided the ileum more obliquely than 
U'Snal so as to obtain a, greater circumference, or, with the same object, made a small 
incLsioD on the side oppasite the mesentery. 

If much disparity in si^e existi$, it is much easier to apply a broad-bladed com- 
pression-forceps to the large intestine, and after removing it to apply a ligature 
round the l>owel at this point and invert it with sutures. The small intestine 
IB then joined to a sjiccial lateml opening in the large intestine, made where it is most 
convenient. Under certain ciicumHtanccs it may lie desirable to close both the small 
and large intestinea as de.icrilM_'d above, and to pfrfurm a lateral aiia.stomosis. If 
the jiatient ia coUajKi^ed thi» may be performed quickly and witlmut risk. A Murphy's 
I button may be used. 



Enterostomy and Colostomy 

The most important reason for opening the intestine is to empty out some abnomml 
.collection of inteatinal contents. Such a collection may be caused by all forms of 
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intestinal obstruction, both acute and chronic. Life may often be saved in such cases 
by emptying the intestine. Accumulation of intestinal contents not only interferes 
with respiration and prevents sufficient nourishment being taken, but it also endangers 
the ]>atient by the increased bacterial fermentation of the stagnant intestinal contents, 
and by overdistending the intestinal wall and disturbing the circulation. 

Of these dangers the ulcers due to stretching of the intestinal wall deserve special 
consideration, because they give rise to ijerforation. For this reason — quite apart from 
the cause — marked distension of the intestine with stasis of the contents should never 
be allowed to jxjrsist for long, and if the condition has developed rapidly, relief should 
be given as soon as |)ossible. This may be obtained by enterostomy, either by opening 
the gut externally, or forming an anastomosis between it and a more dbtal portion of 
the intestine. The latter procedure will be described sei^rately under the heading 
" Entero-anastomosis." 

Oldening the gut externally is a simple and safe procedure, and may be performed 
wthout fear under cocaine on jiaticnts who are very weak. \\Tiere and how it should 
be done depends ujwn the indications, and «'8i)ecially on the question as to whether a 
temjjorary or jtermanent exit ff)r the intestinal contents is to lie formed. In the former 

case a very small o])ening (faical fistula) 
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Fio. 114. — Fornmtiou of a facal tisttula. 



in the gut is all that is required to allow 
the gaseous and fluid contents to e.scape ; 
in the latter case a large ojiening (arti- 
ficial anus) is made. 

158. Method of establishing a Fsecal 
Fistula. A fiecal fistula is generally 
formed in acute or chronic intestinal 
oKstruction in order to tide the jiatient 
over the immediate danger in cases where 
the diagnosis is uncertain, or where more 
serious oiHjrations are contraindicated. 

The seat of election for the incision, 
which should Ihj about 2 ins. long, is 
three fingers' brejidth above and {Minillel 
to the outer third of Poupart's ligament. 
The skin and fascia are divided with the 
knife, then a blunt dissector is used to 
.sei«».rate the muscular fibres. The dis- 
tended intestine, which is generally found 
presenting at the wound, is to be so arranged that it fills up the wound without being 
allowed to jiroject lx?yond it. The intestine is now fixed to the abdominal wall by 
means of an interrupted suture placed at each of the four corners of the wound. These 
sutures pass tlirough the serous coat of the intestine and the ]>arictal i^eritoneum, 
then through the fascia transversalis and the ajwneurosis of the external oblique. The 
serous coat of the intestine is now stitched to the edges of the i>arietal jteritoneal 
opening by means of a fine continuous silk suture, which hermetically presses together 
the two serous layers. The intestine is opened by rai»idly plunging a fine knife into 
it, after which a prol)e is introduced to make sure that the lumen has been proi»erly 
reached. Iodoform, or aristol ix)wder, is rubl)ed into the wound, which is then 
covered with warm moist 1 : 1000 salicylic gauze, which should be frequently changed. 
Such a small opening gives a free enough exit to the intestinal contents to i)ennit 
of a suitable fluid diet being given by the mouth. To prevent irritation, the skin 
round aboiit is coated with a thin layer of gutta-jtercha, which can be easily done with 
the aid of hot water. 

159. Formation of an Artificial Anus from the Colon (Coloprocty) (Figs. 115 
and 116). An artificial anus is made when a i)ermanent exit is required, and also 
when it is desired to prevent the intestinal contents from passing down into the 
lower part of the gut, t.(j. as a preparatory step to the operation of excision of the 



rectuiu. The o]jfration for the fommtion of an iirtificiai atma has of late y«irs been 
iiiiicli restricted in favour of the ojieratioii of entero-anastomosiH for all cases where 
the obstmction ia situated al;)Ove tiie rectum. It is now usually performed for eases 
of inoperable carcmoma of the rectum, and ocLtisionally as a prelimiinary to excision 
of the rectum. 

The o|ieratioti now geneRiHy preferred is a colostomy, performed, if jxjssiWe, so 
aa not only to establish an arliJicial exit for the fiece^, but also to fonn a true anus, 
in the sense that the oj^iening has a fiphincter. 

In forming an artiSiial anii:^ — a very simple operation in itself — much attention 
has been directed to endeavour tn provide an Ofjening through which there Bball be 
no ineontitieace of fieces. Gersqniy, Witxel, Roux, Harker, and Lauenstein have all 
Jevised methods directed to this end. The .simplest would seem to Ije to attempt 
Xo produce a muscular sphincter action ftmilogous to that of the sphincter ani. 
But the muscles of the abdominal wall, which can eiiisily be formed into a sort of 
sphincter if split in the proi>er direction, are nevertheless not of the same value as a 
true sphincter, because they do not posst's?^ the refiex niechanisni which gives the 
tnie sphincter its tone, i.e. brings about a reflex oloisure at the projx^r time, as the 
result of a aensorj" atiiwulus. 

For this reiuson the muscular sphincters, including those formed through the rectus 
abdominis (Witzel and Hacker), act really as elastic bands, and it la mainly a question 
of establishing an ojiening which will not ga}»e, and which can be kei>t closed by a 
suitable patl as easily and as securely as possible. The establishmeTit of an ojietiing 
into the colon, as under.HtfMxl l^y the term crtlostomy, is not altogether comparable to 
the e.*jtablishmejit of an oi>cning into the stomach. In the case of the stomach, a 
true mouth is required, i.e. an o|iening thnjiigh which for>d con be introduwd, but 
from which notliing shall be able to eacajie. In the case of the colon the reijuiremeiit 
is reversed, a paiides-s evacuation of the bowel Iteing the object to be attained, for 
vhich reason it would be lietter to s]ieak of a " cokm-anuf*." After consulting with 
<»nr philological colleague, Pritchter, we venture to propose the name ** coloproety." 

If the patient has voluntary control over the artificial anus, it is obviously im- 
portant that he should be able to hold a vessel comfortably so as to receive the 
:fsce8. Koux, as a solution to the pr<:d>lem, con-Htructs a "symphysis anus." We 
liave DO experience of this method. Our jiatients have always been j>erfectly satisfied 
■with an iliac anu.'*. We perform the openition a.** follows ; — 

An incision Ik made two tinger;*' breadth above the outer third of the left Poupart's 
ligament, dividing skin and fa-iicia. The muscular fibres of the internal obhque and 
tninsversialis are split with a blunt dissector and the fa.scia tran^^versalia divided. 
Fig. 115 shows how, after dividing the fascia transvers^iUis and oiiening the jarietal 
peritoneum, the edge^i of the latter can lie drawn ont lietween the muscular fibres 
which tend to close spontaneously. After dividing the fascia trafisverstdts the 
(leritoneum is ojvened to a more limited extent, and a comy»lete loop of tJie [lelvic 
colon (in inoperable carcinoma of the rectum) is drawn out of the wound. It 
is most impctrtant to satisfy oneself as to which is the proximal and which the dwtal 
jK'ftion of the loop. The serous layer of the loop m now stitched to the edgeB of the 
ofiening in the parietal peritoneum with a continuous ailk suture in Kuch a way that 
(ilenty of room hi given for the proximal |Mrt of the loop, which in it^s turn ia made 
to compress the distal portion (this condition is not represented in the illustnitjon. 
Fig. llfi). 

As an artilicial anus, unlike a fsecal fistula, is generally constructed under 
circumstances when there is no special hnrry, it is best not to o^ien the Iwiwel at once, 
but, after suturing it in position in the wound, to allow the latter to granulate for 
forty-eight to seventy-two hours. After thi.'* delay the Ixiwel is to be ofieoed trans- 
vcrs<-dy to its long axis with the tliermo-cautery, so that the upper end shall evacuate 
it*i contents externally directly through the oi>ening. 

Some surgeons, as Hiirtmann, do not suture it at all, but merely [lull out the gut, 
push a piece of iodoform gauze under it and rouad both ends, and leave it for eight days. 
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Klu. 115.— Kiimiivtiou of n t«rii]xiriii;' artificial auiis iu tin- Mi iliac n-giou ; tlie pftrictal peritonwra 
hi* beeu litrnwn out t>etwetn tb« Ueeiwr tilnloniitial imiselisa niitl ojioiicd. ' 
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Another method is to divide the gut completely across and suture the upper end 
to the wound, the lower end being closed and replaced into the abdomen. Where it 
is inii>ortant to prevent any fteces getting access to the lower end, and if the gut 
below is patent, so that the contents of the lower part of the gut can escape, this is 
the more satisfactory method. In this case too the upper part of the gut is kept closed 
for the first two to four days. 

In the course of time the jmrt of the gut which has been pulled forward becomes 
levelled with the skin surface through cicatrisation of the granulations which cover 
the serous surface. 

Should this proce.»»s take too long, the margin of the intestine may be divided with 
a thermo-cautery 1 cm. from the margin of the skin, so that the edges come to lie at 
the same level as the spur, which is somewhat prominent owing to congestion. 

It will be seen that the construction of an artificial anus is entirely different from 
that of a fjtcsil fistula. In the fjecal fistula a constant outflow is desired in order to 
prevent any tendency to fiscal accumulation (e.s|»ecially any accumulation of gaa in 
the intestine) ; for this reason no attention i.s paid to any closure of the oj)ening. In 
the case of an artificial anus, on the other hand, the conditions present in the natural 
anus are to lie imitati'd as closely as possible — that is, the fieces are to be retained as 
a rule, and should only Ikj evaciiated when a powerful contraction of the gut occurs, 
and when a certain quantity of intestinal contents have accumulated. This is secured 
by purposely bringing the gut through a thicker i)art of the abdominal wall, by 
bringing it out obIi(|uely rather than too directly, and by choosing a muscular point, 
so that the muscles by their tension and contraction may keep the gut closed, and only 
give under the pressure and force exerted by the i»eri.staltic contractions of the 
intestine. The patients evacuate the bowels once or twice daily, just as regularly as 
healthy i)ersons. 

160. Jeijanostomy. Very occasionally the oi>ening into the intestine is intended, 
not for the escaj* of the contents, but for the introduction of food. Such w. the case 
when no nutriment can be given by the stomach. Jejunostomy, as described by Maydl, 
has been recommended for such cases. 

^flgftfttinn of the Intestine (Figs. 117, 118, 119) 

Resection of the intestine hiv Ix'come an ext-eedingly important and comjjaratively 
frequent snrgicsil ojienitifrti, and bv its proi>er i»erfonnance the surgeon is able to 
preserve many lives which would lie otherwise lost. It is absolutely necessary that, 
besides attending to the obvious necessity of asepsis, the definite stejts in the technique 
ojwration must Ix- adhered to. 

liy ol)ser\ing these rules large jKtrtions of the lK:)wel may be removeti. We have 
IHirformed a consi<len»ble nunil)er of very extensive intestinal resections, the most 
extensive l>eing the removal of 7 feet of small intestine, and in another ca.se 5J feet. 
Both jiatients made an uninterrupted recovery. 

In Maydl's clinic, Kukula has recorded two cases of resection of more than 
6i feet t)f intestine, and has drawn attention to experiments by Monari and 
Trzebicky in which as much as seven-eighths of the small intestine was removed from 
animals witlunit injury. Kuktda l>elieves that as much as half of the human small 
intestine may In? renn>vt'd without doing harm, and of the large inte.stine as much as 
may be desired. Houx rejM^rts the case of a {tatient who survived with a small intestine 
only 5 feet long, and with only half the length of the large intestine. 

It is im|K)rtant to know tbvt such very extensive resections can be iwrfomied 
without doing any harm and with uninterrupteil recovery, because the first rule in 
intestinal as in stomach re.sections is this : onli/ to suture twjether wound edge* whidt 
are thorow/ht}/ uvll noun's/ml. IWfore the suturvs are introduced one must be 
absolutely certain that plenty of blootl is flowing to and from the mesentery at the 
' 3nds of the intestine which are to l)e united. 
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he best and only sure method of ascertainiug this is to examine the pulsation 
in the arteries : the only certain test of a satiafactory blood-supply in the uninjured 
gut is the jjresence iu the arteriea of pulsation, which can be felt right up to the 
intestine itself. In the case of colkpBed patienta, however, the pulsation is not always 
easy to feeL If there be any doubt another piece of gut should he resected before 
the parts are sutured together. 

In reseetiona of the astvnding or descending colon, of the lower part of the jjclvic 
colon, and of the upper \mj\, of the rectum, it is often difficult to judge whether the 
cut edges of the gut have a perfectly satisfactory tircuUtion or not, and in such a 
case the only alternative, in order to secure a Bucceasful result, ia first to make an 
artilicial anus, and, at a later dat«, to suture the intestine. 
^t^l. Beaection of the Small Intestine. If we are satisfied that the ideal 
jintestiual resection (iniiinediate union) may be safely jwrforDied, the following rules 
are to be observetl : — 

1. The piece of intestine to be resected is to be drawn well out of the abdominal 
cavity^ so that the operation niiiy be performed extra-jieritoneaLly and leisurely. The 
loop of intestine which is pulled out ia shut off from the peritoneal cavity by aseptic 
tempons. 

2. Two clamp forceps are a|)plied close together to the part of the intestine 
where the section is to be made (Fig. 117), a part being chosen where the wound 
edges will be well nourished. These clamps are not to be applied exactly at right 
angles to the long axis of the intestine (as has been erroneously repreaented in Fig. 
117), but somewhat obliquely, as indicated by the dotted line in the same figure, so 
that more intestine ia removed from the convexity than from the mesenteric side. 
The transverse vessels which run towards the convexity are thus more likely to escape 
injurj,'. 

3. The intestine La cut through between the forceps, and the cut surfaces are care- 
fully mopped with raob^t lyaol swabs (I jier cent). The me.'jentery {mesocolon, meso- 
sigraoid) is then divided alotif} its attachvient to tke part of the intestine to be renioved^ 
the vessels being seized, one after another, with artery forceps. The intervening piece 
of intestine with a clamp at each end is thus removed. 

4. The intestinal contents of the ends to he united are now pressed along the 
lumen of the bowel away from the compression - forceps, and the emptied portions 
having been elamjied or grasped between the index and middle fingera (Fig. 118), 
the compresBaon-forceps are removed and the two intestinal o|K;ninga disinfected with 
sterilised gauze swaba. 

5. Now comes the end-to-end suturing of the intestine. In order to ensure the 
approximation of corresitpoijding parts of the intestine, two Jixation mttures are first 
introduced — one at the mesenteric attachment, and the other at the convexity. In 
this way the lumitja are brought into accurate apposition, and are retained there by 
pulling upon the ends of the sutures. The continuous suture which is now put in 
unites first the mucous layer (catgut may be used), and then the whole of the rest of 
the wall is united with a fine silk suture. The ends of the first loop Imving been 
knotted, the one is left long enough to tie with, while the other, to which the needle 
h uttfuched, is used to bring the edges of the gut into uninterrupted and tirm contact 
by means of a simple continuous glover's suture carried right round the circumference 
Ui the starting-point, where it is knotted with the end which has been left long. The 
intestine is thus firmly and securely closed. The line of suture is cleansed with lysol 
swabs, and the jTotrudcd intestine washed with warm sterilised salt solution, while 
the surrounding cloths shut off the peritoneal cavity. 

6. The cloths are now changed and a continuous LembtTt auture is aijpli(Ml with 
the finest poaatble needle, and fine but strong silk. The sutare penetrates only the 
serous and a part of the muscular coats in such a way tlxat the former are inverted 
and brought into broad position. The double suture (indicated in longitudinal section 
in Fig. 110) was first described by Czerny, and then liy uh without knowing that he 
had employed it. 
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The flrat loo(i of the Lembert suture is knottiid and then carried unint^rrujAeilly 
right round the intestine, tmd knotted with tbe initial end which is left long. The 
line of auture is again disinfected with lysol, which is then removed by a warm 
sterilised salt eolutioiL The towels having been removed, the intestine is put back 
into the abilomeu, the edges of the wound l>eing raised ujj forcibly by hooks, and 
care taken not to use any force. The abdominal wall ia closed with a double row of 
HUturea, 

If the intestine is so distended with flatus and fluid fonteats that its reduction ia 
rendered dithcult, it should bt; opened above the line of suture by a transverse incision 
4 to 5 mm. in leugth, and the contents allowed to flow into a amall glafss dish^ alter j 
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Fjg. 117.— Reaectloa of inteatine : Bmt stoji. 
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The line of diviiion of the me«enteiy is ahowa, part of it hnvitig been dirtd«d sad ita vessels 
ligatUToct, 



which tbe opening is stitched up. The part is again cleansed as above described and 

reduction of the intestine effected. 

We maintain that continuous sutures are alone permiaaible in enteroraphy, and fine 
*ilk 18 tfl ba exclu.siively employed. 

The circular method of suturing the gut is always safest, if the bowel can \» 
brought out of the abdoniinal cavity. There is, then, no reason to substitute any 
other methoti in place of it. ^^^len, however, the circular suture cannot be put 
in with absolute cotiJideuee tiecause the parts are not fully exposed to view, some 
method of simplifying the procedure may lie sought. The most valuable means we 
have of effecting this is by using a Miu'phy'a button. Other methods, such as tha<ie 
described by Maundsell and recommended by Ullraann, are also reliable. Id this 
method thc> up}>er end of the gut is invagiitated, and the invaginated end is brought 
out through a laterHl longitudinal incision higW u[>. The lower end id pushed 
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through the invaginated upper end so that both can be ligatured over a turnip bobbin 
and drawn back again. 

"With regard to suture of the intestine Chlumsky has made some very interesting 
experiments. He has shown that sutures give a much more reliable mechanical union 
than Muq)hy'8 button ; and further, the suture is more reliable on the first day and 
shortly after the oi>eration than on the days immediately following. The firmness 
of the union only begins to increase again from the fifth day onwards, and reaches its 
original strength on the seventh day. He demonstrates that end-to-end anastomosis 
is firmer than lateral anastomosis. From these ez}.)eriments it may be concluded that, 
as far as fimmess of the line of suture is concerned, it is permissible to give a pur- 
gative on the first day, unless there be some definite contraindication present, such as 
suspected ulceration of the intestine. It is often desirable to be able to empty the 
it at once. On the four next days much greater caution must be exercised. 

Katzenstein has attempted to take advantage of the characteristic action of 
glutenkasein on the serous membrane in order to give greater firmness to the external 
sutures; such applications, however, unfortunately predispose to the formation of 
adhesions. 

In cases in which the end-to-end method of uniting the gut cannot be employed, 
it is often necessary to close one or both of the intestinal ends and to perform a 
lateral anastomosis. 

The method of closing the intestine has been greatly simplified by Doyen. He 
applies a pair of crushing-forceps (after the principle described in resection of the 
stomach), removes the forceps, and ligatures the compressed part. A running purse- 
string suture is applied over this (the advantage of this has been pointed out by 
Quervain and confirmed by Haigler) and the ligature invaginated. One or two 
rows of serous sutures are then introduced to still further unite the peritoneal 
surface. The further procedures are the same as will be described under entero- 
anastomosis. 

We have recently got Dr. Fricker (in conjunction with Dr. Albert Kocher) to 
perform a series of exi)eriments to demonstrate the advantage of extending Doyen's 
method to the operation of uniting two i>ieces of intestine end -to -end as well 
as to the ojjeration of intestinal anastomosis. Compression -forceps are applied to 
the ends of the intestine, and a simple through and through " mattress suture " is 
put in behind the forceps, just as is done in resecting the stomach (cf. Fig. 98). 
The ends are not tied, but are held taut. By this means the gut is temporarily 
closed Avithout using clamps, and by bringing together the threads used in closing 
it the two ends of the intestine can be brought into exact apposition, and 
continuous sutures can be put in as above described. The temjiorary "mattress 
sutures " are then simply drawn out and the continuous Lembert suture is introduced. 
By adopting this plan the escape of intestinal contents is prevented without having 
to use clamps, the disa^dvantage of which is that they are liable to injure the 
circulation. 

The use of compression (crushing) forceps and, when they can be borne, of clamps 
to prevent escai)e of intestinal contents, renders resection of the gut an exceedingly 
simple procedure in all those cases in which the ends of the intestine can be brought 
out of the abdominal wound, as is usually possible when dealing with the small 
intestine. Resection of the large intestine is much more troublesome. 
':^ _J\V^. Besection of Large Intestine. Ileo-caecal resection has already been 
considered (see p. 255). Resection of the large intestine is frequently required for 
tumours of the hepatic and splenic fiexures, and of the iliac and pelvic colon. In 
these cases it is very difficult to render the extremities of the gut sufficiently movable. 
Sometimes the splenic flexure and the junction of pelvic colon and rectum are 
so tightly bound down that excision can only be performed through a very large 
abdominal incision and, with the assistance of crushing-forceps and clamps, inside 
the abdomen itself. In such cases a variety of expedients may be adopted. 

In a recent case where a carcinoma was fixed at the upper part of the rectum we 



couid cmly rendyr the [lelvic colon movable. We closed the greatly dilated pelvic colon 
and brought it down to the upiier end of the rectunj, which, with the aid of clamps, 
we succeeded in inipkntmg in a lateral opening in tJie colon. The patient recovered. 
Where stenoais ot the eolon exists too much force should not be applied m Itxjseiiing 
the partii, for, in conset^uetite of the great ditatatioa, ulcere frequently form above 
the stricture olid render the gut friable. 

As a rule it is safer and more convenient, in resecting the large intestine, to close 
the divided ends and to form a lateral anastomosis. An incision of considerable aize 
is essentiid for the procedure. For the hepatic awJ spfcnic Jlfj^itres a long transverse 
incision is ouule [larallel to the costal margin. For re-aection of the peli^ic part of 
the colon irse access ia also necessary. An incision of considerable length is inade 
parallel to Poupart'a ligament on the left side, above the inguinal canal. After 
ojiening the i>eritoneum the relations of the tumour are defined. If it be removable 
the incision is extended towards the middle line above the pubic aymphyais through 
the attachment of the rectus, care being taken that the bladder is empty. By this 
meana free accei^i^ is obtained, and even veiy difficult resections can be 8uccea»fully 
earned out. 

If the growth (along with the glanda in the j>elvic nieaocoloiri) can be isolated, the 
mass should be resected and an end-to-end or a lateral anaatomosjg effected. If the 
isolation involves extensive injury to the vessels, it may be found preferable to extend 
the division of the mesentery higher up, thus rendering the pelvic and, if uecessary, 
the iliac colon more movable, »o that it may be invaginated into the rectum and 
pulled out through the anu», and there suttired m the manner which will be described 
under Excision of the Rectum. Kuraraell showed how far one can go in this direction 
when he excised with complete euccess (in a girl tiith extensive tulierculous infection 
of tlie gut) the rectum, sigmoid flexure, and deacending colon, and sutured the 
transverse colon to the anal ring. 

-■1 63. Entero-anastomoBis. This oi)eration, proposed by Kaiaonneuve and in- 
aiigurated by Wiilller in hia gastroenterostomy, is an excellent exjiedient in ail 
cases where an obstruction in the gut cannot be removed. If, in a caso of ileus, the 
abdomen has been ojiened and it is found that removal of the obstruction in im- 
practicable, a continuity is estabUshed between tho overtilled and distended gut 
above tlie oljstruction and the empty shrunken gut ininiEdiately below it. For this 
purpose two pieces of inteatine (aa close as possible to the obstruction) are chosen 
which can easily be drawn out of the wound and applied to one another. This 
procedure is most frequently called for in advanced caaea of carcinoma of the inteatiae 
with extensive adhesiona. 

Two varieties of anastomosis are usually recognised — the end-to^nd mnd the 
lateraL The method of uniting the ends after excision of a section of gut has l)een 
described under resection of the small intestine (ii. 261). We have to do at present 
only with union of two parts of the intestine in cases where no gut has been removed. 
Thia may be done either by dissociating and rKJcluding the affected piece of gut and 
unitLng the healthy ends aliove and Ixdow, or by forming a lateral communication 
between the gut above and below without closing up the affected part. 

The simplest method is the following : — The two pieces of gut are placed with 
their antemesenteric aspects in apposition. They are emptied by pr&ssing the con- 
tents along the bowel and by compression above and l«low by the fingers of an 
Bssistant, or better, by applying two pairs of clamps, w^hich also prevent huimorrhage. 
A longitudinal continuous serous suture in then put in along the convexities of both 
pieces of gut for 2 ins,, and the ends of the Buture are left long, with a needle 
threaded on one of them. A longitudinal incision is now made in each piece of 
gut, 5 nun. (nearly ^ in.) from the sutures, for a distance of not quite 2 ins., and a 
continuous suture is put in through all the coats. This brings the two 0{.iening8 
into apposition. Lastly, the other half (anterior segment) of the serous suture is 
introduced. A safe communication is thus rapidly established. 

While the suture are being put in, e.*icape of the intestinal contents into the 
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peritoneal cavity is prevented by compresses of sterilised gauze. The parts are then 
swabbed ^\ith 1 per cent lysol, douched with sterile salt solution, and replaced. 

In lieu of the main circular suture, in addition to Murphy's button and its modifica- 
tions, a variety of plates and tubes have been devised. They have for the most part 
been constructed of materials which can be absorbed. Senn employed decalcified 
bone plates, Baracz pieces of a turnip, Landerer potato tubes, Alessandri tubes of 
maccaroni dough. No method is so well adapted to the employment of a Murphy's 
button or one of its substitutes as the method of lateral apposition first recommended 
by Senn. Two parts of the gut can be chosen which will fit well together : the 
opening can be made just as large and in just the direction that is most suitable, 
folding being entirely avoided, because the lumen of each part is of the same size, 
and because the insertion of the mesentery is not involved. A reliable union can, 
therefore, be obtained by using almast any one of these methods. 

The operation has superseded enterostomy in all cases of intestinal stenosis where 
the stenosis cannot be dealt with direct, provided there is a piece of gut below the 
stenosis suitable for anastomosis. 

Entero-anastomosis combined with intestinal occlusion was recommended by Salzer 
and Eiselberg, and then developed by Baracz and others. It may be required 
when the diseased part of the bowel may damage the function of the healthy bowel 
by suppuration and decomposition of its contents. Thp diseased portion of the gut 
is occluded in the manner described at jiage 264. Experience has shown that it 
should not be entirely shut oflF, but should be connected with the exterior by a faecal 
fistula. 



Operations on the Bladder 

164. Suprapubic Oystotomy. The bladder can, even in very sensitive subjects, 
be quite well opened under cocaine, a point of considerable importance in view of 
the frequent occurrences of sympathetic afiectious of the kidneys and stomach. The 
mucous membrane of the bladder is very sensitive, and injury to it causes intense 
strangury and shooting pains in the i)enis. 

The introduction of suprapubic cystotomy by Franco in 1556 was a great step in 
the surgery of the bladder. It is at the present time the usual method of opening 
the bladder for any of the divers reasons which require us to look into it, e.g. in the 
case of tumours, tuberculosis, haemorrhage, calculi, and foreign bodies. A number of 
surgeons prefer it as the method of treating stone, because it gives absolute certainty 
of complete removal, and ofiers the great advantage of primary union. On the 
other hand, for all cases in which the bladder must be left oj)en and drained, the 
I)erineal opening is more satisfactory. The opening above the symphysis frequently 
leaves a fistula, and the continual and often incomplete outflow from the bladder 
causes the patient constant annoyance. Dandridge comes to the conclusion that 
high cystotomy with oi)en after treatment impairs the contractile power of the 
bladder to a greater extent than the i)erineal oi)eration, that it heals less rapidly, 
and that it is more diflicult. In carcinoma of the floor of the bladder suprapubic 
cystotomy is preferable. 

The normal incision, also employed by Bardenheuer, is made transversely in the 
fold above the symphysis, through the skin and sujierficial fascia. When the pelvis 
is raised into the Trendelenburg position a very clear view is got of the interior of the 
bladder. A few symmetrical vertical veins in the skin must be ligatured. In order to 
get plenty of room wthout bringing the peritoneum into danger, the soft parts above 
the symphysis are freely divided by a curved incision extending from above one in- 
guinal canal to a corresjwnding jKjint above the other. After division of the fascial layers 
covering the recti, the attachments of the recti to the symphysis are in part divided, 
together with the pyramidalis muscles and the tense insertion of the linea alba. The 
latter, together with the fascia and recti, retract well upwards. In order to get more 



room, it is gcneraJly better, however, to make an additional longitudinal inciisioii in the 
middle line through the linea alba. The finger is now introduced behind the symphysis 
40 as to draw upwards the thin fascia transversftHs, the extra-jjeritoneal fat, and the 
reflexion of the |H;rit<ineum, which can either be ween or felt as a transverse fold or 
projection. The smooth bluish omter surface of the bladder appears with a few veins 
on its surface ; these should be isolated, divided, and obliterated by torsion. By means 
of thb manipulation, combined with elevation of the iielvis, di»ten.«on of the bladder, 
or of the rectum, as recoranieuded by Peterson, is quite suiwrfluoiia ; indeed it ia attended 
with a danger of rupturing or injuring these organs when they are diseased. The 
bladder, after it has been cleansed aseptieally, is better filled with air than with water. 

A loop of silk ia passed through the entire thickness of the muscular coat at 
the lowest jHirt of the bladder which can be conveniently reached, a second loop 
tteing .similarly passed through the muscular coat Iwlow the line of reflexion of the 
[ler-itoueum. The introtluetion of these two fixation sutures greatly simplities the sub- 
sequent suturing of thL^ empty bladder, Dandolo puts in the fixing sutures laterally, 
but they then give no help in ]VHtting in the sutures afterwards. 

The muscular coat of the bludder is divided vertically between the two fixation 
loops until the mucous membrane is seen to bulge forward in the form of a bluish 
vesicle. The bleedbig having been arrested, the bladder is ojjened by plunging the 
knife through the bulging mucous membrane. The finger ia introduced hitp the oi)en- 
ing fjefore all the fluid or air is allowed to cscajie. The ojieniug may now be enlarged 
to suit the necessity of the ease, for example, to admit of the removal of a Kilculna 
or a new growth, or of the mere insijeetiou and digital exploiution of the bladder. 
The mucous membrane, on account of its greater extensibility, does not require to be 
60 freely divided a.<j the muscular coat. The bladder is closed by a double row of 
silk sutures, of which the first row includes the raucous membrane only. The 
suiieriicial one, also continuous, includes both the nmscular coat and the suiJerjacent 
celhiliir tissue. Finally, the external wound ia dosed. 

The bladder is thoroughly washed out before the opemtion until the water comes 
*way quite clear, and if decomjKtsitioii is present, it is tilled with 5 to 7 ounces 
of a boiled 4 jjer cent solution of Iwracic acid, at 98*6° F. 

For the after treatment a Nekton's catheter is introduced along the urethra and 
retained in jjosition by a silk suture {lassed through the fra^num. The urine is con- 
veyed by a rubber tube into a vessel containing a 5 per cent carbolic or a 1 ilOOO 
sublimate solution. The catheter is kept in for eight to fourt**n days— that is to say, 
until the bladder wound is healed. A glasa drainage tul)e is introduced into the 
wound, as far as the bladder, through a separate oiJening, and is allowed to remain 
in eight to ten day?* till it m certain that the bladder sutures are holding. 

165. Sigh Cystostomy. When it is required to establish a tt^mporary or a jier- 
mauent fistula, the blailder cixn be opened sujirapubically in the simplest jiossiblo way, 
After the bladder has been washed out with boric lotion it is filied vnih air (Socin), 
A vertical mesial incision extending to the root of the penis is made through skin 
and subcutaneous tissue down to the linea allia, which is here very well marked, 
and to which the pyramidalis mu.sclea are attached. It ia divided almost down to the 
bone, and the recti ate partially sejiarated from the symphysLs in order to gain room. 
The fascia transversalis and the pad of fat which covers the jteritoneum and bladder 
then appear. The finger is introduced behind the symphysis, and is passed down 
till it feels the first fjart of the urethra and the jirostate below the soft rounded 
IjSadder. The fatty jiud, t<:igother with the j>eritoneal fold, arc hooked up with the 
finger over the anterior surface of the bladder. The bladder ia opened with a stab, and 
the edges are caught with shaqi hooka. The incision is then prolonged with a probe- 
poiutecl knife upwards and downwards to within ^ to 1 in. of the up|>er border of the 
prostate, so that two fingers ca,n he easily introduced and the bladder palimted and 
inspected. No sutures are put in, the bladder ia loosely packed with iodoform gauze, 
and the wound is covered by a pad of aseptic gauze. This ia changed at first every 
hftlf-hour, and later every two hours. 



The method described h, according to R. Harrison, a certain cure for putresc^iit 
chrome catarrh of the bladder, aud in prostatic hypertrophy it is a nieaas af 
temi>oraTilj preventing the dangera which acconi[jany the use of a catheter. Poncet 
Buturea the edges of the wound in the bladder to the edgea of the akin wound. 
Delore states that this procedure is a great preventive against infiltration of urine, 
and considers that tho operation i« indiaited both aa a temporary and a i*em»anent 
cystotomy iii a great number of catiea uf disease of the bladder and urethra, and 
specially in prostatic troubles. 

The opuration is generally performed for proatatic hypertrophy and for oth<?r 
irremovable obstructions to the outflow of urine, aud for inoiierable neoijlaBaia. It 
is necessary, aa a rule, to secure comt»]ete emptying of the bladder to wear a silver 
tube which renders syphoTi action poaaihle. 

The circimiatances in which a j»erineal fiatula is to be preferred to the aliome 
operation, which in France is named after Poncet, are considered under the heading 
of Perineal and Suprapubic Cystotomy. 

166. Opening the Bladder, with Resection of the Symphyais. If a large 
transverse incision does not give Bufticient room for ojterations in and u|Kin the bladdt'r 
(especially in the region of the vesiculae semiiiales and of the prostate), it is best, 
after detaching the origins of the recti and pyramidales superiorly, and the obturatores 
externi below and externally, to resect subperioateally a triangular portion from the 
symphysis with a broad ha^e above and ita ai>ex below towards the pubic arch» the 
l>eriosteum being well .separated posteriorly (Helferich). This procedure does no 
harm to the rigidity of the jwlvia. Braraann leaves the resected piece of Imne from 
the aymphygis connected with the muscles (terajtorary resection). Dr. Niehaus 
performs the resection only on <jne aide of the symphysia. 

167. Puncture of the Bladder. As [lunctiire of the bladder is only called for 
in retention of urine with marked distenaion, it is made in the middle line \^ in. 
above the symphysis, i.e. about the middle of onr normal transverse suprapubic incision. 
The trocar ia directed Ijackwards and somewhat downwards for a depth of H lo 2^ 
in. (according to the amount of fat in the abdominal wall) until the urine escujKiS. 

When the bladder re^piires to be emptied only once — or even several tinies. 
Tided there is a prospect of soon I'estoring the outflow ahmg the normal channel^ — 1 
the simple Potain'a aspirator with a long canula is employ<*d. If the urine has to be 
withdrawn suprapubically for a longer peritnl (as in certain prostatic and urethral 
diseaj^es), a larger curved trocar ia employed, the calibre of which must be large 
enough to admit of the introduction of a blunt cannla outside it into the bladder, 
BO that the edge of the trocar will not injure the bladder walL 



The Surgrery of the Ureters 

The surgery of the ureters h*^ of recent years attained considerable importance 
owing chiefly to ex]:»erLmental work. The ureter may be ercised for tuberculosis, 
incised for impacted calculus, sutured if wounded. When \*alvular closiu'e occurs the 
ureter below the obstruction may be implanted into the lenal ftelvia, or into the sac 
of the hydronephrosis, or, when the lower end of the Ureter htis t^een divided, into the 
bladder. In cases of extroversion of the bladder, or of ureteral fistula opening on 
the surface, the ureter may be implanted into the intestine. The impkntation of the 
tueter into the bladder and intestine is aueh an important advance in the relief of 
Otherwise incurable maladies that we shall give a short descrijition of the method of 
performing the operation. 

163. Uretero-Cysto-NeoBtomy. The idea of reimplanting the ureter in the 
bladder after dividing its lower end only occurred as a passible alternative after the 
method of implanting it into the gut had been evolved. Yet it is l»y far the more 
natural and less dangerous method, l>ecauae in this case the fear of an ascending 
infection, always present and of great importance in implantation into the gut, need 
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not be entertained. Bmri has published an eicellent paper on tb* suliject of 
aretero-cysto-neostomy. The operation is indicated in cases of injury to the lnwer 
end of the ureter, and more especially in tistuJii formation^ as in uretero-vagijuil and 
uretero-nteritie fistulte, Poggi originated the idea in 1887, and Paoli and Bii^iurhi 
performed the first exiierinieots on animals. Hegar (Budinger) and Sehede tiret 
jrtjrformed the operation on the bunmn subject. 

Bo&ri makejj the following recommendations with regard to the operative pro- 
cedure : — 



^^ 



J 



Fio. 120. 



Fm. 121. 



A laparotomy is iierforined and the ureter is sought fnr. Tht i)iirietrtl peritone»mi 
covering it is divided. If a fistula is present the ureter is cut through above it. The 
bkdder, a part tif which has been rendered jirotuiuent liy introducing a catheter, is 
incised close to its apex, to prevent 
backward How of urine from a half-filletl 
bladder. A ureteral sutind is passed 
into the urt'lvr (Bazy) from l>eiovv 
tkroiugb the incision in the bladder. 
Fine catgut autuix-a are now put in so 
a.s to unite the mucous membrane of 
the ureter — the ojiening of which uuiy 
be split laterally if nece-^aary — to the 
nmcous membrane of the bladder. The 
remaining layers are next sutured. 
Care must be taken not to narrow the 
meter by these stitchea. 

Bonri baa introduetid a button (Fig. 
120, 1 21 )ana]ogoUH to Mtirphy's button, 
of which the narrow end ia tied into the 
ureter and the broad end into the 
bladder. The "walla of the two open- 
ings arc preased a|iart by the pressure 
of a spring. The button greatly .sim- ^o^ ^ 

plitiea the ojieration, Wlieii the broail ^^V ^ ;^F !%i 

part of the button lias been introduced 
into the ojiening in the bladder, the 
latter is rixed round it with a purse- 
string suture, a* in the case of Muqjhy's 
button (Fig. 122, fjorrowed from Boari'a 
work). Boari did not lose a .single 
animal in which .this methotl wa.i em- 

jiloyed, and no fistula- resulted. Roari, Fio. 122. 

fullowng Novaro, recoiumendrt that the 

|>eritoneum of the bladder shoukl l>e raised up as far a.s the site of implauUition, and 
that a gauze drain abould be put in a glass tube, however, probably being better for 
this purpose. 
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Unlike implantation into the intestine, the o|>eration gives rise to no functional 
disturbance, neither to infection nor to stenosii;. 





Fi... I-.'.'?. 



Fi.:. 124. 




Fii:. \i:>. 



Ux cases of ilvfert «'t the ureter, whieh, in spite of traction on the ureter and 
fn-eing of the MaiUKr (Hei-onling to Kelly hy division of its pubic ligaments), do 
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not iwrmit iinion, Boari recommends a UTetero-pIastic operation, wliicli mav beat be 
illustrated by two diagrams Ixtrrowed from his work on tbe subject (Figs*. 123, 134). 
It consiBts in the formation of a lonjf Ha]* with its Uise above : this i.M converted by 
suturing intft a tube, and the nroter is invaginatetl into its u(ijx;r end. 

169. Uretero-Trigono-Sigmoidostomy (Mayill's o[)eration). This name was 
intrfjduced l>y lli^ubcn Poteraoii, wlio hai4 jiulilislied nn excellent work ou urctero- 
enterostotnosia. He haa perforcned a liirge number of fXpcriment;* with the sjwcial 
object of getting a clenr idea of the efleiita of the ojieratlon on the kidneys, He 
finds the conditions identical in man and animab. The reanlt of liis .'ituclies of the 
literature on tlu? subject, and of his tiix-rinientH, is very definite. Alt endeavoura 
to prevent infet;tion asrending to the kidnevd; when the ureters are imjilanted in the 
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Fw. 129. 



inteatine art." unavailing, and conseq^iently general inlectioa or severe leaiona of the 
Iddaeys cannot be prevented. In thirty-three cases in human beinga the mortality 
[tto« 33 per cent. Secondary stenosis cannot be prevented and I'esults in hydro- and 
pyo-ureteritis, or hydro- and pyo-nephrosis. 

The oijeration i.* therefore unju.'Jtitiable. How far Franck'a o|Jcmtion of cysto- 
proctoatomoais lias a future before it \» still undecided. Halstead \\&a jierformed it 
with sueceae. On the other hand, the o|M!ratiou calletl by Peterson uretero-trigonO' 
enterostomy, namely, implantation of the ureters with the part of the bladder 
wall immediately .surrounding their ternii nations, has quite justified itaeJf. The 
mortality is small, the datLger of severe infection passing upwards i^ inaignificant, 
although DO valve or musHJular aphincter can be fonued. The rectum tolerates tbe 
urine quite well, and it« sphincter action is quite sufficient to prevent incontinence. 

The idea of keefiing the oi^ninga of the ureters intact originated with TuJiier, 
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but Maydl first performed the operation in its present form in a case of extroversion 
of the bladder. The mortality in thirty-six cases has only been five. 

The operation, as described by Maydl and modified by Peterson, is as follows : — 
No purgative must be given, nor must the rectum be washed out * beforehand, 
but after the patient is under the anaesthetic the rectum and colon arc thoroughly 
washed out. For cases of extroversion of the bladder (according to Tuffier) an 
incision is made round the bladder, which is freed extra-peritoneally. Peterson divide* 
the bladder as far as the fundus with scissors. A rectangular piece, at least If in. 
stjuare, is next cut out round the orifices of the ureter (Fig. 125). It would probably 
be more convenient for suturing if the piece was more elliptical in shape. The 
abdominal cavity is ojiened and the sigmoid flexure (in dogs the descending colon^ 
is pulled out, and an incision is made in its long axis (the loop of bowel should. 
first be emptied, and if necessary a clamp is applied) corresi)onding in length to the 
portion of bladder excised. The latter is now placed along one margin, serous coat 
to serous coat, and a suture put through the whole thickness, as shown in Fig. 126 
(borrowed from Peterson's work). The suture is continued all round (Peterson only 
cuts down as far as the mucous coat, and does not excise this till two-thirds of the 
suture has been inserted). The parts are now thoroughly cleaned up and the serous 
suture introduced. 

Peterson has discovered tliat, in dogs, the trigone of the bladder is supi>lied by 
the vesical arteries, and these must therefore be carefully preserved, as they have 
very little anastomosis with the arteries to the ureters. Boari's button cannot, of 
course, l>e used. The rea.son why ascending infection does not occur is, that at the end 
of the ureters there is neither wound nor suture which could propagate infection (of 
coli bacilli, etc.) upwards. No knc>wn method has succeeded in establishing a valvular 
or muscular closure, and oj>enitive endeavours to this end are rather injurious than 
useful. 



-f. PERINEUM 

Operations on the iHjrineum are i»erformed for the purpose of exposing the lower 
part of the rectum, the urethra, the pro.state, the vesiculje seminales, the floor of the 
Idadder, the vagina, and the uterus. The prostate, apart from its middle lobe, which 
often projects into the bladder, is best reached from the perineum, by a method which 
has been i>ractised by Dittel and Zuckerkandl. 

Diseases of the uterus are treated by preference from the vagina, those of the rectum 
through a i»osterior incision (see surgery of the posterior jjelvic region). The seminal 
vesicles can Ije easily reached through a perineal wound at the side of the rectum. 
For years, however, cutting for stone was the most frecpient operation. 

170. Perineal Oystotomy. In discussing suprapubic cystotomy we referred 
shortly to the conditions in which it is better to open the bladder from the perineum. 
The fact that the older statistics (Barling) credited the suprapubic incision with a much 
greater mortality should not influence us too nmch, for, with the development of asepsis, 
the mortality has fallen steadily.- On the other hand, there is no doubt that the 
perineal incision is indicated in all cases where it is necessary to drain the bladder 
(inflammatory conditions), where tin incision into the floor of the bladder removes the 
original trouble (prostatic hyi»ertrophy), and where an opening into the bladder without 
insjtection of its interior is all that is required in order to carry out the o{)cration 
(perineal lithotrip.sy). 

' We sliall speak of this important precaution in considering extirpation of the rectum. 

* In 1887 Cunningham gives 11 per cent of deaths in 7201 perineal lithotomies and 42 per cent of 
deaths in 147 suprapubic lithotomies. In perineal cystotomy in children William WTiite gives a 
mortality of only 3 per cent as compared with \\\ jier cent for the suprapubic operation. The former 
is therefore preferable for children, whereas in old people the reverse is the case. 



up till recently Perineal Lithotomy was admitted to be the normal operation, 
and the only cjueation tbat bnd to he considered wtis which of the various modifications 
(lateral, bilateral, or median) was most suitable. The reason why the tjerineal inciaion 
was 80 long emiiloyed was, that it assured at any rate a free escape of the urine and 
discharges from the wound, so that the danger of infection waa not iDcreaaed by their 
infiltration into the tissues, whilst by the suprapubic incision infection of the wound 
could not t«j prevented. 

At the preJient time it is considered correct to perform perineal lithotomy only in 
those esceptional cases in which small atones eaimot be got rid of by litholapaiy, and 
are yet too large to pass along the intact uretlini. 

Perineal cystotomy, like median and lateral perineal lithotomy, is technically a very 
simple procedure, for the urethra ia incised on a sound, as described for externa] 
urethrotomy, and a probe-pointed knife, guided by the finger, ia then introduced to 
divide the prostate and the neck of the bladder. 

171. External Urethrotomy. This is the principal operation jjerformed on the 
perineum for diaeasea in the region of the urinary passages, as it often suffices to give 
the necessiiry access la cases of bladder diseajse. The operation is performed for 
relapsing strictures, for strictures complicated by fiatulm and ahcessea, and in cases 
which are complicated with infection and infiltration of urine. 

Eegiiiald Harrison reports cases in which rigors and other threatening symptoms 
following internal treatment of a stricture immediately disappeared when estemal 
division was performed. 

The operation is also indicated in dense and impernieable Btricturea, especially 
those of traumatic origin. These require either ^irajile external division, or excision 
of the narrowed portion along with the surrounding cicatricial tissue, which forms a 
fibrous mass in tlie corpus spongiosum. Harrison points out that, in cases of rupture 
of the urethra, division of the canal from without lesjiena the amount of cicatricial 
tissue on account of the free drainage which it establishes. 

As regards the oj.>eration, Harrison employs Wheelhouse's method. Unless the 
stricture is completely impermeable, with a fiatula behind it, he will not operate without 
previously performing internal urethrotomy. He considers that any stricture which 
allowB of the passage of urine will also admit a small sound, and conEequently a 
preliminary operation with Maiaonneuve's instrument can be performed so as to admit 
of the introduction of a suitable grooved staff. For if the stricture ia not dilated it 
may be a difficult matter to discover the poHterior end of the uruthra. It is even 
necessary occasionally to open the bladder above the aym^ihysia and perform retro- 
grade catheterism, A preliminary inttirnal urethrotomy, followed by the introduction 
of a grooved staff, renders the ojieration a» simple as the division of a nurmal urethra 
for digital exploration of the bladder, as in Harrison's method. It should be done 
wi^ a median incision. 

For excision of a cicatrt3£, or for resection of the urethra, the canal should be oj)encd 
in front of and behind the stricture and the fibrous mass excised The ends of the 
divided urethra are carefully uruted with catgut, after which the wound should h^ 
completely closed with sutures (preferably Soein's fine aluminium bronze wire) which 
extend down to the urethra. No drain should be introduceil. Primary union is 
obtained along with an excellent [lassage for the urine. The bladder should be kept 
empty by S3'phiju drainage, and irrigation should be carried out, 
— t 72. Exposure of the Membranous and Prostatic Parts of the Urethra (Fig. 
127 or 128). This 0]Hiration al;io gives acces.'^ to the prostate, vesicula* seminaleH, the 
viuia deferentia, and the floor of the bladder. The external incision must be here an 
extensive one, so that the median incision is no longer suitable, A purely lateral 
incision, as formerly employed, divided the branches of the internal pudic artery and 
nerve iJfkssing towards the middle lino, viz. i>o.<iteriorly, the inferior hajmorrboidal 
vessels and nerves, anterioriy, the suiterficial perineal vessels and nerves and the artery 
to the bulb. Although the isacral resections have sboWTj that unilateral division of 
th^e nerves does not necessarUy lead to permanent motor disturbauces, nevertheless 
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they iihoald, if posaible, be avoided, and the tmiu^jene cwrved indmom ahoolil 
therefore be looked upon sa the nonxuil incision for obcaining free access. A'cnrved. 
incision id carried from one LKhial tuberosity to the other, ita convexity refhtng 
forwards to the lower border of the pubic aymphvdia (Fig. 127). After division, of 
the .skin and thin superticial fascia, the incision cornea down laterally upon the £atcy 
tisftue which id continued upwarda into the Lichio-rectal fossae between the pelvis and 
the rectum. Thu fatty tissue is now dissected through as ^ as the under surfiice 
of the levator ani, the fibres of which extend from before backwards and from without 
inwards towards the rectum. By this means the inferior hemorrhoidal vessels aod 
nerve situated posteriorly, and the transverse perineal vessels and nerve, the artery 
and nerve to the bulb, and the transverse superficial perineal muscles, all sitoacetl 
anteriorly, are pushed forwards and drawn out of the way. The bulb of the urethra. 
and the muscular fibres of the accelerator urins, which extend forwards and oocwards 
from either side of the median raphe, are exposed at the anterior part of the wQund. 
The fibres of the transverse perineal muscles extend from the posterior end of the 
bulb outwards towards the ascending ramus of the ischium. The fibres which, connect 
the external .sphincter ani and the accelerator urinae at the central point of the 
perineum are divided transversely close to the bulb, which is then drawn forward 
along with the tran-sversus perinei By cutting transversely and more deeply 
towards the posterior surface of the bulb, the poirterior fibres of the compressor uretiuae 
muscle, which covers the under .surface of the membranous urethra, are exposed. 
Above this muscle is the prostate, which is covered on its poetero- inferior snr^kce 
by a dense layer of connective tissue (part of the capsule of the prostate, derived from 
the pelvic fascia) containing non-striped muscular fibres. This layer must be drawn 
downwards and divided transversely, the smooth posterior surface of the prostate 
being thereby exposed, so that the finger can now be pushed upwards u^ion it as far 
as its upper border. The vasa deferentia may be easily recognised still deeper, con- 
verging downwards and forwards {Fig. 128) : lying immediately outside these are the 
vesiculk seminales, which may be dissected out with a blunt instrument. 

By drawing backwards the rectum with a long blunt hook, a layer of connective 
tissue with fibres of the levator ani is put on the stretch upon either side. 
■ -473. Ezdsion of the Testicle together with the Vas Deferens and Seminjil 
Vasiele, Spermatocystectomy. Since Baumgarten, by hh experiments, and Bruns, 
by clinical observations, have proved that tuberculosis of the genital organs is primarily 
an ascending one, that i.s, that it passes from the testicle successively to the vas 
deferens, seminal vesicles, and prostate, and does not spread in the reverse direction 
(from prostate to genital organs), total excision of the male organs of reproduction 
has received sfieciid attention. There are, however, many surgeons who even nowa- 
days are ojijiosed to o[ieration in cases of tuberculous disease of the testicle. 

Eeloseroff, at Roux's request, investigated the historical development of castration 
and ascribed to Keclns the honour of having, in 1875, distinguished genital tuber- 
culosis as a primary ^ disease, as opiK>sed to Louis' and Dufour*s tuberculous diathesis. 
It Ls now definitely proved that a number of {latients remain quite healthy after castration. 
But it is undoubt^ that it Ls only the minority of cases which reach the surgeon at 
a time when the affection is still entirely limited to the testicle, and when, therefore. 
simple castration, or excision of the epididymis ( Bardenheurer, 1880), may be jierformed. 

The vaa deferens, at any rate, is generally involved, hence it must be removed 
above the highest dlsease^l focus by dissecting it out high up, or by e\'ul$ion 
(Bungener's method). If the seminal vesicle is also involved it should be excised. 
In many cases, of course, tuberculous {(xi are still left in the prostate, and excision 
of the vesicula seminalis, along with the vas deferens and testicle, is only justifiable 
when the seminal vesicle is specially seriotxsly involved, or when the prostate is quite 
healthy. Ullmann i»erformed the first sijermatocystectomy in 1889. 

' With rei^ard to primary diaeaM in tuliercnlo^i-s of <leeply-s«ated organs, it is almost uunec«s$ary 
to draw attrition to the fact that this doen not imply that the tubercle bacillus entered at this point, 
but rather that this was the first place where its effects produced signs capable of clinical rvcoguition. 
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I Villoneuve attempted excision from the groin, Schede, Fuller, and Routier 
eini)loyecl the sacral route, as recommended by Kraske and Rydygier, The proper 
route is from the perineum, as practised by Ullmaiui, Zuckerhandl, Bungener, Guellot, 
and ourselves. We have performed the operation through the prerectal incision in 
the form of the sharply curved incision described in the last paragraph, This method 
may confidently be reconiinended ba the rational one, and, if correctly carried out, it 
occasions far leas injury than either the iuguintil or the sacral methodg, 

Beloseroff object* to the prerectal incision on the grounds of want of sjnace, of 
difficulty in arresting the htamorrhage, and of the great injury indicted on the parts. 
We can only admit the justice of the first objection, and then only to this extent, viz, 
that tbe incision recommended by Roux certainly gives more room, but either or 
both ends of the horse-shoe incision may be easily extended backwards. On the 
other hand, a lateral incision must necessarily divide more of the levator ani and of 
the nerve twigs passing transversely towards the middle line than does the prerectal 
inclaion which gives access in the middle line, and, for this reason, allows of tbe 
inuscle3 being held aside. 



^V^oux's Paramedian Method for Spermatocystectomy with Total Vasectomy 

and Castration 

I^B Roux performs castration, frees the vas deferens as high as possible, and divides it 
^•flbltquely, so that if it Is twisted out from Irelow he can esiclude the possibility of a 
tear. In caHps where the section i.nasse3 through caseous mucous membrane we 
ftd\'iae that the stump should be cauterised with Paquelin'a instrument. 

A imramedian incision 4 ins. long is then miule in the perineum (about | in. 
from the middle line) as far a^ the level of the ischial tuI>erosities, and the fibres of 
the levator ani are divided. The seminal vesicle is protruded into the wound by a 
finger introtiuced into the rectum and aecured by a suture. Its attachments are 
separated with a blunt dissector, and the vas defetena is pulled out. The neck of 
the seminal vesicle is divided at the prostate, and the divided end is closed fey three 
layers of catgut suture,^. lodofonu gauze is introtiuced for twenty-four hours and 
the wound sutured. 

Young (Langenbeck's Arch. vol. Ixii. p. 456) has described a very rsidical procedure 
for extirpation of the testicles together with tbe cord and vesiculte seminales. He 
nwikea a long abdominal incision reaching up to the umbilicus, strips the peritoneum 
from the posterior wall of the bladder, isolates the seminal vesicles and va-ia deferentia 
from above, and excises them in one piece with the testicles. To gain syfficient 
room for the proceeding, the recti are divided transversely at the level of the umbilicus 
and united again by sutures. TVlien the bladder is diseased it maj' be incised, or ^ 
jiart may even be excbed. This raethcHl is certainly radical, but, on account of the 

rrioua nature of the operation, it should be limited to suitable cases. 



— Vasectomy and Prostatectomy 



In spite of the large number of cases of disease of the prostate, especially h3rper- 
trophy, partial or complete prostatectomy is relatively seldom petformed, because 
the inconveniences and dangers of these conditions can, if no complication exists, 
generally be treated by less severe measures, as the disturbances caused by prostatic 
Lytwrtrophy are deijendent at first on purely mechanical causes. By the eraplojtaent 
of atxlominal (iressure, or, later on, by temporary syphon-drainago of the bladder by 
tneana of a catheter, and, lastly, by measures calculated to diminish the volume of the 
prostate and to remove its aptur-like third lobe, the olTStruction can be so far over- 
come that the annoyance dtaaiipears. 

- — -1?4. Vasectomy. Of all the various methods employed from time to time to 
diminish the sLie of the prostate, vasectomy baa yielded the best resiilts. The im- 
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{>ortaiit observatioDii of Kamia and White (the original dLacoTererB of the caAtmtioD 
treatment of proatatjc hyj>ertrophy) show that castration exercises a marked itsflnence 
on the aize of the prctstate, and have led to the development of a procedure irhich 
avoids all the deleterious effecti^ and dangera of castration, and in neurly all cftses 
produces the saroe beneficial result. 

Vasectomy has the advantage of not causing atrophy of the testicle, although 
the prostate decreases in aize. It can be performed without a general antestbetic, 
and without coniining the patient to bed — niatterB of great im[iortance where elderly 
people are concerned. Under cocaine aniEsthesia a flmall incision ia made down oy* 
to the cord, which ia first fixed between the finger and thumb. The tunica vagina-l^ 
communia is divided, a loop of the lough vas deferens ia drawn out, and a portic^n 
of coneiderable length is excised. It is unnoceissary to tie the ends. The wound ^^ 
stitched and a collcnUon dressing ajij^Hed. 

'*'— 475. Frostatotomy and Proatatectomy. Vasectomy is of no use if the Hwelli*^6 
of the prostatjt) is due to malignant diseaae or to the presence of fibromatoua *^ 
adenomatous masses, neither is it of use when eeconSary changes have occurrt'ii ** 
the bladder which are the result of old-standing retention. Reginald Harrison 1»-** 
drawn attention to the functional derangement of the bladder which results f: 
the formation of diverticula, even of small size, between hypertrophied inuscta^*^* 
trabecute of the bladder wall. ^^^ 

In such cases direct removal of the obstruction is the correct treatment. "'^ "^^^ 

removal of the prominent middle lobe by urethral prostatotomy ia, according t 

FlctrHheim, quite obsolete. In place of it a few surgeons have adoptetl Bottii;*--^^ 
operation, which consists in dividing the valve at the posterior border of the inUer*"*" "* 
orifice of the ureth™ with a galvanic cautery. ^^ 

Harrison avoids the evils of hypertrophy of the third lobe of the pT08tf»- 
with sacculation behind it by [wrineal prostatotomy and drainage. The other pi 
is to remove suprapubically the part of the middle lol^ie which projects into t 
bladder, and thus to establish a mechanically favourable internal orifice, Betnov*^ 
with the knife is followed by copious hiemorrhage unless the surface of the wonr^*- 
can be united by sutures. Kemoval niay also be effected either with the galvan 
cautery or with ring-shaped clamp forceps (angiotribes). 

In exceptional cases the [irostate nrnat be removed by the perineal route eithi 
partially (enucleation of fibromatous or adenomatous nodules) or completely. 



m 




"Complete Ppostatectomy 



Parker Syma prefers Alexander's method. The patient is so placed that th 
buttocks and upper part of the body are well raised, in order entirely to relax th«^ 
abdomen. The bladder is filled with boric lotion. It is then opened Buprapubicalljr^ 
by a longitudinal incision large enough to allow of the introduction of two fingers, hy^ 
means of which the prostate ia pressed do'ft7i wards into the perineum, A niesia.9^ 
incision ia then made in the iwrineuni and the entire membranous portion of th<^ 
urethra ia opened on a grooved staff. The prostate is now shelled out of its capsule 
by a finger introduced thro-agh the perineal ojiening, the separation being effecteil 
below and behind so as to free first the lateral and then the middle lobe. The mucous* 
membrane of the prostatic jiart of the urethra and the bladder are left uninjured. 
The bladder is drained, both from above and from below, for four to seven days ; atitl 
it should be frequently washed out. The wound is generally healed in five weeks. 

Alejcandet has i>erformed this operation without opening the bladder by pushing 
the prostate downwards with the hand applieti to the alidomen above the pubi.H, 
In cases where the resistance of the abdominal wall i» too great to allow of this beinj^ 
done, Syms' plan of introducing the fingers through a median incision^ which avoids 
the peri t one un), is to Iw recommended. 
— iw. Iat«nial Pudlc Artery and Nerve in the Ferineom (Fig, 128). An 




iaciflion is begun at the inner border of the tuber ischii and earritd forwards along 
th« edge of tbe ascending ramus. The akin and fascia are divided, avoiding, however, 
the branches of the long pudendal nerve to tlie scrotum. The muscular fibrea of 
the erector penis are ex^tosed, and tte transverse perineal muscle ia either cut acroaa 
close to ita origin from the ascending ramus, or drawn downwards and inwarda. By 
<ti\ision of the base of the triangular llgameiit and the adjacent i*arietal pelvic fascia, 
the artery will be found passing forwards ujwn the inner surface of the obturator 
intemuij muscle above the attachment of the great eacro-sciatic ligament : the internal 
pubic nerve accompanies the artery, lying u].»on ita suiertieial aspect. 

■ 177. Amputation of the PeidB. Kemoval of the penis is perfortned almost 

entirely for nmlignant disease, which generally originates either in the region of the 
prepuce or of the cfirona. Fonnerly, on account of the danger of infection, it waa 
usual to effect the removal w^ith the galvano-caustic anare or with the thermo-canteiy. 
But, if the jiarts are properly disinfected, removal "with tKe knife ia preferable, because 
it allows one to make a pro|>er urethral orifice from the first, and the jiatient is thus 
spared very great diacorafort and protected from a secondary stricture. 

Hiemorrhage is prevented by tying a thin drainage tube round the base of the 
penis. The skin is divided transversely, and, after it has been drawn Imck, the corpora 
cavernosa are divided at the level of the retraeted skin. The corpus spongiosum is 
then freed and divided h cm. lower down {1| cm, distal to the division of the corpora 
cavemoaa). Tlie mucoiis membrane of the urethra is fairly tough, bo that there is 
BO barm in palling in upon it with hottks. The two dorsal arteries, the dorsal vein 
of the penis, and one or two other subcutaneous veiija are secured and ligatured. 
The two arteriea in the substance of the corix>ra cavemoaa can easily be seen and 
secured. The tunica albuginea is then stitched vertically over the divided surfaces 
of the corpora caverno,mi, and the tourniquet is removed. The urethral mucous 
membrane is now pulled forwards and united circularly to the skin by stitches passing 
through the corpus ajtongiosum. The remaining akin edges are stitched vertically. 

The wound is thus completely cIo«d, primary healing rapidly occura, and a proper 
urethral orifice la formed, which docsi not tend to become materially narrowed by 
cicatrisation. 



•MW THE SACRAL REGION 



StTRGERY OF THE RecTUM 



•>c-^173, EzclBfon of Hsmoirhoids. When hieniorrhoids cau.^ trouble they should 
be at once rcmovt- d. If an oiicration is to be performed it ia essential that anassthesia 
should be coni{jlete to allow of the anus being thoroughly stretched so that the upi)er 
bunches of bfemorrhoids can be thoroughly brought down into view. The metJiod of 
removing the masses by cutting them off, after applying a wing-shaped clamp, is 
open to the risk of serious secondary hsemorrhage. We have, however, never seen 
injurious effects follow ligature and removal of the diHtal part of a hiemorrhoid, 
provided that the stump left to necrose is not too large. To avoid this the following 
methods should be adojited : — 

'^n) Method hy Liffnturt;. The anua is stretched after the [latient is well 
nntesthetisied. The prominent bluish masaea are now seijffid with powerfully-closing 
ring forceps, which should be similar to preasure forceps, with the ring of an ovoid 
shape, the narrower ]»art being at the free end. After the base of the mass has been 
crushed with these forceps, a catgut ligature is jiossed through the pedicle and carried 
first round one side, and then, as the forceps are removed, it is tied round the whole of 
the crushed base, and the sufierfluous tissue i» cut off. By this meana all tissue con- 
linihg Huid beyond the ligature is rexnoved and the liability to gangrene from sepsis 
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originating in it is preveoted. Each mass is treated in a similar manner. A blsmutli 
suppository is introduced thrice daily, and the bowels are prevented from acting 
by rigid attention to diet, and by opium. 

— i^) £jteiiion bt/ Whitehead's 3lctJtod. The method described by Whitehead of 
ejrtltpating hajmorrhoids, together with the mucous membrane of the aual c^nal, is 
attractive ou account of the neatneas of the oiieration. The operation may be done 
under cocaine anesthesia. We pierfonn it a^ follows : — As soon as the patient, by 
straining, has forced ont the bluiah red folds of the mucous membrane containing the 
varicoae Yelns, an incision i^ made at one aid« of the anai nmrgui at the juncttun of 
the sMn and mucoua membrane, and the latter is grasped with forcepvq and puUed 
down. Projecting from the outer surface of the mucous membrane are the variooae 
masses, which, as a rule, can easUy be separated from the sphincter. 

The mucoue membrane^ which has been freed and pulled down, is now divided 
transversely above the level of the piles, and the healthy mucous membrane above i» 
at once stitched with interrupted catgut sutures to the anal mjargin, and this i» 
rejieated until the whole diseased mucosa of one side is excised and the healthy 
mucous membrane above it ia united to the anal margin. The same procedure ia 
carried out on the other side. In this method of performing the oi)eration, hiiemorihage 
18 reducetl to a miniiimm. If care be taken to introduce the stitches so as to include 
the whole of the floor of the wound, no after-haimorrhage takes place into the ti.ssues. 
Busmath ia applied to the sutuied surface and, as recommended above, a bismuth 
supiwsitory ia introduced thrice dailj' and the bowels kept coiiiined. 

This operation removes the piles very completely, and the healing is very 
aatisfactory. It is, however, not always easy to strip the nmcosa and the varicose 
veins quite cleanly from the sphincter, and when the varicosities are very large and 
reach high up, a dense circular scar cannot be avoided. Even in simple ofierationa 
of this kind the scar i.s always indurated because it is not formed aseptically. In 
spite of every precaution slight infection and inflammation, with cutting of the stitches, 
not infrequently occurs. In these cases anal stenosis results, which for a long 
time causes the same discomfort to the patient as accompanies a fissure, especially 
if one or other of the stitch-ulcers remains open. The condition is aggravated if the 
patient dreads a motion of the bowels and strives to prevent it. 

In consetjuence of the occurrence of such complications, we have found it necessary 
to modify Whitehead's method considerably, and we now only employ it in its typical 
form ill exceptional cases. The anus luuat be capable of dilaiation to a considerable 
degree if the bowel is to be emptied without inconvenience. This is impossible if 
the anal margin ia the site of a circular scar, no matter how tine. On this account 
the li^iture method is, as a rult>, tn be jirtiferred. 

179. Operation for Prolapsus Ani and FrolApsus Eecti A very effective method 
in prolapsus ani ia the wedge-shaped excision. The wedge is taken posteriorly. Its 
base ia at the anal margin, the upper angle extends into the rectum, the lower angle 
into the external skin. The wound its at once closed with deep catgut euturea, 
combined with superfi^cial suturing of the mucopa, and of the skin. 

\^Tien the prolapsus recti ia combined vdth advanced changes in the mucous 
membrane, the result of ulceration and chronic inflammation, or with new growths, 
amputation of the rectum is advisable. The prolapse is seized mth a powf rful pair 
of clamp forceps above the diseased area, and the prolapse, which has been carefully 
cleansed and disinfected, is surrounded with gauze. A small incision is made into 
the mucoiis membrane and then into the wall of the rectum until the cellular tissue 
or the peritoneal fold is reached which separates the two walla of the lu-olapae. 
Immediately this sj^tace has been ojiened into, a suture is applied, and as the scptiration 
firoceeda above the forceps, the interniiited suture ia at once applied which is to shut 
nif the peritoneal cavity. After the separation has been completed the mucoua 
membrane is united with a continuous suture. This method has the disadvantage 
of leaving at the anal margin a circular cicatrix which is liable to tear if exposed to 
forcible stretching. Moreover, as Ludlofif (Eiselaberg) has pointed out, a prolapse 



may recitr, because a protruflion of the rectovesical [loucb, i,«. a perineal hernia, 
always precedes or coexiflts with the developraeut of a prolapse. 

When, in accordance with thia view, the abnormal condition of the prolapsus 
recti does not justify exeiiion, other methoda of treatment may be ad^'antageoasly 
employed. But neither Gersuny'a method of disaeeting up the rectum at ita lower 
part, twisting it round and stitching it in the twisted jmsition, nor Thiersch's plan of 
introducing a silver suture round the rectum in the direction of the sphinettT, are 
likely to result in a cure in severe cases. It h different, however, with the methocJs 
of fixation. 

Rectojiexy, according to the method of Verneui3, is an oj:»eration to be recommended 
for prolapsus anl The two ends of a thread are jjasaed through the most prominent part 
of the prolapse so that the loop (imbraceg the projection. The ends are then passed 
through near the coccyx and tied. As a result of this the rectum is tied up to the 
posterior pelvic wall, not only as long as the suturea remain in [tosition, but also 
aabaequently, on account of the cicatrisation which takes place along the course of 
the thread. 

In prolapse of the rectum, sigmoideopexy, as described by Jeanel-Bogdanik, is 
more satisfactory. By thia method even a very large pro!a])se c^n be easily and 
Batisfactonly kept up. In a prolapse 4 inches in length, which remained permanently 
down (after high excision of the rectum), an incimon was made above Poiipart's 
ligament and the prolapsse at once reduced by traction on the sigmoid flexure. The 
flexure, which was drawn well upwards and held there, was then tixed in the greater 
part of its length to the peritoneum of the iliac fossa by a row of seroun sutures. 
Up to the present time the cure has been (lermanent, 

180. Excision of the Carcinoma tons Rectum. Oeneral Remarks on Teclinlque. 
It hiin Iteeonie recognised by surgeons of long ex{M;riencti tliat we must resign om'selves 
to see carcinoma of the rectum on the operation table only in its later stages. The 
|mftir majority of jmtieutti pay too little attention to the early symptoms, and when at 
tni^ik doctor is consulted, It is unfortunately still the practice of many to put the 
patient under treatment for " chronic enteritis " or for " htemorrhoids," without even 
umking a digital examination of the rectum. Yet the symptoms of stenosis of the 
intestine — the intermittent diarrhcea, the stools mixetl with mucus or blood — ^are 
characteristic enough. And when the djagnoais has bt'en settled, many surgeons, 
as a matter of routine, take up the erroneous position that no operation should be 
jierformed if the carcinoma is situated high up. If a carcinoma is accessible to rectal 
palpation and is movable, ' Le. moves downwaitia under jiresaure fram above, it should 
be radically removed, for, com}jared with the radical removal of the disease in the gut, 
the establishment of an artificial anus, valuable as it is under other conditions, is here 
a [XKir substitute. 

A decided contra-indication to operation is the presence of metastatic nodules in 
the liver. These are by no means uncommon even in circumscribed carcinoma, if 
situated high up. We have seen several patients who were comjiletety cured of the 
local couditiona die .shortly afterwanls of extensive carcinoma of the liver, Dissetjiina- 
tion of the diaeiise to tlie liver is nmch more frequent wheti the tumour is high up 
than when it is low down in the rectum. Early diagnosis of metastasis is diflicult. 

The ditference of opinion existhig as to the indications for oiwration are dei>endent 
entirely on questions of technique. Those who are not thoroughly versed in the 
technique of oi>erating cannot exi>ect to obtaiu .mtisfactory results from excision of the 
rectum. Firstly, because they are unable (wsitivcly to exclude the risk of sepsis and 
therefore of immediate danger to the life of the patient ; secondly, becaa«ie they 
cannot be satisfied that they have removed a)l the ditiease and i;o ensured the j>atient 
even against local recurrence in the gi;t ; and thirdly, because they must take into 

* Ubder ad uiestlietic with ivnt fiaget^ in the tfctatn & cATCiootiiA of the pehie; part of tim colon 
ti«ooiii«i eftslljr palpable if pnaaure is uiiviie uIkivi!. But it uiust be itotetl that cotifusion may aniie wh«re « 
esrcinoDiA of tbe lowest part of the flDxare is Rxed by Aiilnaious in the pouch of DougtiUi. Sncti cases 
mvLit, of caune, be tnuLtcil hy exctilon from ftbove. 



consideration the risk of a Dumber of unpleasant jxisaibitities, namely, incontinence, 
stenosis, and prolapi*. It is true that in a great many cases extirpation of the 
rectum, eveu "when correctly performed, is a difficult operation, and it must not he 
imagined that any amount of technical knowledge cam convert it into a plciaaant or 
easy undertaking in the majority of cases. For the historical development of tlie 
technicjue of the operation reference should be made to the admirable [japers of 
Kronlein and Behn, read before the twenty-ninth Congress of the Gennan Society 
of Surgeons in Berlin, 1900. Since Lisfranc performed the first extirpation of the 
rectum three-tiuartera of a century ago, great progress has lieen made, and the credit 
of having improved the technique of the ojjeration is due more esijecially to Kraske, 
who, by introducing the method of gaining accejis from behind, greatly ^\•idened the 
possibilities of dealing radically with the disease. Hehn drew attention to the im- 
ixjrtjantie of au eiact knowledge of the anatomy of the parts as demonstrated by 
Waldeyer, Gerota, and Goldmann. 

Rehn agrees with Waldeyer as to the necessity, from the surgical point of view, 
of distinguishing between: {1), the perineal part of the rectum ("i>ars jjerineaJi*] 
recti *'), the firm sphincter apparatus which ia closely interwoven with the pelvic fascine 
and muscles; (3), the loose and saccular j)elvic jiart ("pars jieivina recti") which, 
reaching to the level of the third sacral vertebra^ is half intraperitoneal, and is 
enclosed in the rectal fascia — a thickening of the subserous tissue which ia prolonged 
laterally to lie attachetl to the jxdvis ■ (3), the pelvic part of the colon ('* |ie!vic colon " 
of Jonnesco), which is entirely envelojjed in (leritoneum and has a mesentery reaching 
to the sacra! promontory. In this mesentery is the main artery of the rectum, the 
superior htemorrhoidal, which divides into two lateml bmnchea which descend under 
the fascia of the pchic jiortion of the rectum. Lower down are the hajmorrhoidal 
plexus of veins, the lymphatic vessels, and the sympathetic nerves. Between the 
fascia and the sacrum are the middle and lateral sacral arteries, the 'sacral venous 
plesus, the sacral lynvph glands, and the spinal nerves. 

The lym[ihatica from the akin of the onus go to the lymphatic glands in the groin, 
those from the rectal mucosa pass to glands which extend as far as the peritoneal 
reflexion and lie on the lateral aspect of the rectum in relation to the lateral branches 
of the superior hitmorrhoidal artery, between it and the fascia propria recti : higher 
up, the glands lie in the nie.<!entery of the [wtvic part of the colon. 

Before proceeding to excise the rectum we must ascertain that the growth ia 
palpable from below, and we must satisfy ourselves as to its niobilitj'. We do not 
consider it in tho interests of the patient to operate from below on a rectal carcinoma 
which is not movable, or which cannot be felt from b^jow even with two fingers in the 
rectum and the patient under au antesthetic. We can, of course, do anything, but some 
things sbouli! not be done. It may be taken as an established fact that the lymphatics 
from the ujjper part of the rectum ascend and ojien into lymphatic glands which lie 
upwards and outwards, According to the investigations of Hapi>ey, Poirier, Gerota, 
and Waldeyer, only the lymphatics from the anal part of the rectum ojien into the 
upper and inner lymphatic glands of the groin. In carcinoma of the pelvic part of 
the rectum, on the other band, it is the upper bsiemoTrhoidat lymphatics which lie in 
the holJow of the sacrura and higher up along the superior htemorrhoidal artery which 
are involved. There is no sense in endeavouring to remove, from below, a carcinoma 
which ia readily accessible from above, and which gives rise to lymphatic infection so 
high up. W^e excise from above carcinomata of the Uiac colon which extend as 
far down as the commencement of the pelvic colon, opposite the sacral promontory. 
These tumours can he removed even though they are not movable (as far as can be 
made out by [lalpation), and though their presence cannot be established by palj^xvtion, 
either from afciove or from below. But in suoh caaea it is not correct to sijcak of 
the operitlion as being done upon the rectum. Preliminary ligature! of the 6U]:>erior 
hienaori'hiiidal artery, recommended by 0. Bruno, and Qu<inu and Hartmann, need 
only be cr>naidered in the removal of adherent tumours of the flexure, and when 
it is necessary to remove the entire rectum at the same time. Whether this 
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indication was always imperative ia the ca«e3 hitherto operated oq in this way ia 
a tiueation we leEve undecided. 

We have already eipressed our opinion as to the procedure to be adopted in the 
treatment of carcinouia of the flexure, baaing our views on the results of personal 
experience (see Resection of the Intestine). 

Since the discusision on escleion of the rectum at Berlin, in 1 900, a large nuniher 
of [Japera from different clinica in Germany have been published with the object of 
ascertaining the results that are obtained, and of deciding on the different inetliods to be 
employed. Unanimity has not been reached. Individual authors, such as Hochenegg 
and Kni«ke (the originator of the method), have adhered to the sacral method and 
endeavouretl to show that this procedure gives the best results, the mortality being 
only 5 per cent, with 25 per cent of permanent cures. Hochenegg, by his 121 cases 
of sacral exci-iion of the rectum, has shown, that, in the hands of those who have a 
large experience of the operation, very good results may be obtained by the sacral 
method. Kraske in his last 51 operations had a mortality of only 3-9 per cent 

Prutz (Eiselberg) questions the accuracy of Kchler's (Hochenegg) statiatics, as he 
finds that there were 115 deaths in 542 sacral operations published by fourteen 
surgeons, a mortality of 2 1 2 per cent. Prutz }s perfectly right if it be borne in mind 
that in Hochenegg'a operation the perineo-coccygeal methods are included, 

Hochenegg does not make any reference to our coccygeal method,' and yet it m«Bt 

be obvioua to any one who examines the statistics that this method, which is 

included in the statistics of individual authors, has materially improved the statistics 

of the sacral method. Other authors, including Schneder (116 cases from Madelung's 

and from Garre's clinic), do not find any matei-ial difference in the results between 

the .'la.cral and coccygeal method.'*. In Wendel's statistics (46 cases from Kuster's 

clinic) it seems that the coccygeal and sacral methods are both included without 

being distinguished, and the results show that, as against 11 deaths in 34 sacral 

operations, the coccygeal method gave 11 cures without a death. The same holds 

good with regard to the coses published by H, Wolff from Bargmaim'a clinic. Wiilfler, 

too, "almost always" employed our method— that is to say, he removed only the 

coccyi. The same may be said of Schuchardt and others. 

The conchuiion moat certainly to be drawn from the statistics of recent years and 
from the di-wusaiona in the different learned societies ia, that there is a distinct tendency 
to limit the use of the sacral methods— uaing the term in its uarrow sense, i,t, 
excluding our coccygeal method, Senn is very strong in his denunciation of the saeral 
method, hts own exjterience having led him to regard the sacral ojjwration for rectal 
carcinomia as not only unnecessary, but absolutely harmful. He hopes that the 
operation will soon become obsolete. All high excisions of the re<?tum, in which the 
conditions present justify the procedure, can be i>erformed satisfact^jrily by our method 
of excising the coccyx without the mutilation which the sacral method involves. In 
excisions involving only the part of the rectum below the ijeritoneal pouch, even 
resection of the coccyx ia unnecessary. 

The majority of surgeons are satisfied that aji^ecially the osteoplastic aacrat 
methods should be abandoned. We may therefore confine our attention to the 
^perineal, coccygeal,- vaginal, tind, lastly, the combined methods for excision of tlie 
ivctum. There is absolute unanimity as regards the vaginal method, 

(<t) Vaginni ejvixinn of the rectum (Caraperon and Eehn). Kehn and Liermann, 
Murphy, and .Scbuchardt have introduced the vaginal method for high excision of the 
r«ctum in women, and look upon it a^ tlie normal procedure. It is undoubtedly 
the case that division of the posterior wall of the vagina from the vaginal ]>art of the 

' AUbongb HurtiuBni] hfis qvUv. rtci.«ittly tlmwn ftttentioa to thi} fact that Vemeuira propoAiil to 
Ttaect ihB coccyx was applicable not wily tft casfis of imperfariite auiu biu Muld nlso bo employed lu 
cues of ctrcinomn, nevenhele.is I tbiuk tbat I am justlAerl in ilvai^iatitig the ooccygval metbod 
'*Kocb«r'*" became without pre'vioui knowledge of Vempuira proposal aa pipplied to carcinoma 1 first 
|{ar» the tttetbod ImporUuce. 

' We do mot coiuifier It advin&ble to incltide the CDceyg«a,l opentlon nnder the pariasil methods. 
The regioD posterior to the onus is not, rtrictly Bpeciklng, part of Uie pBrlnetum. 
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cervix to the frenulum offers very convenient access, and we, too, consider that it is 
advantageous for all cases of rectal carcinoma which can be felt />er vagiruvau 

From the vaginal incision the dissection is carried laterally down to the anterior 
rectal wall, and, by means of an incision on either side of the anas, it is carried deeply 
into the ischio-rectal fossa, by which means free access is obtained. Liermarm attadies 
si)ecial importance to this backward extension of the incision, of which, according to 
Schuchardt, it is so important to make full use in his method of extirpation of a 
carcinoma of the uterus. The circuit of the rectum is made by Liermann rather 
more than an inch from the anus, and separation of the rectum is proceeded vitii 
from this point. The further procedure is described below. 

Eiselberg also considers the vaginal method very useful, and he points out that be 
is often able to remove at the same time part of the vagina or uterus. This is the 
advantage j)eculiar to this oi>eration. Where there is a suspicion that a rectal 
carcinoma has involved vagina or uterus, the vaginal operation should certainly be 
selected (if the {>arar vaginal incision of Schuchardt is not sufficient), as it allows of free 
removal of all the disease. Gynecologists (Kronig and Friedrich), in cases of primary 
carcinoma of the vagina, go so far as to demand an a -priori excision of the rectum, 
because of the frequency of recurrence in its neighbourhood. If the vagina and the 
region of the cervix are involved, an endeavour must be made to remove the lymphatic 
glands which lie at the bifurcation of the common iliac artery, as they receive the 
lymphatics from these parts. 

(/>) The perineal ntethod of excision of the rectum (Lisfranc). This method is 
particularly suited to carcinoma of the anal portion, or, at most, to the part of the 
" jielvic " portion of the rectum immediately adjacent to it In such a case, where 
the muscular sphincter apparatus cannot possibly be saved, the operation is commenced 
by a free incision jMissing round the anus at a sufficient distance from the diseased 
tissues, and the anal portion is freed by cutting into healthy tissue surrounding it If 
the sides of the wound be forcibly drawn apart, there is no difficulty in arrestmg the 
bleeding from the branches of the middle and inferior hsemoirhoidal arteries, which are 
relatively small in the region of the anal portion of the rectum. 

In the male, the bulb of the urethra is separated up ; in the female, the vagina is 
either incised, or excised, as is deemed necessary. By dissecting upwards along the 
membranous part of the urethra (into which a large catheter, which is easily felt, has 
been introduced) the space between the prostate and the prerectal fascia is opened up, 
the bundle of vessels being avoided by keeping to the side. The rest of the operation 
is as in the following description. 

(r) Total extirjmtion of the rectum by the cocct/geal method icith a posterior txinr 
rectal longitudinal incision. This method of excision is our usual procedure for all 
carcinoma of the rectum above the anal portion and up to the highest permissible 
point. We shall therefore describe it fully. 

We are glad to know that, as regards the main points in the technique of the 
ojMjnition, we are entirely at one with such an expert and bold surgeon as Rehn of 
Frankfort. Wo believe we were the first, in recent years, to point out the advantage 
of the median incision (which Dieffenbach employed in his time) when we recommended 
the combination of the jKisterior longitudinal incision with extirpation of the coccyx. 
Whenever it is found necessary to suture part of the wall of the gut which has no 
IHfritoneal covering, one is on uncertain ground as regards asei)sis, especially if the 
wound bo carrietl to any depth. The princiiwl advantage of median incisions is that 
they prost»rvc the nerve supply, esitecially to the muscles — a point of just as much im- 
portance as tho pro8er\'ation of the mucous membrane of the lower end of the rectmn. 

High amputation should he aimed at in all cases of carcinoma of the rectum. 
The level at which re.section (excision of a portion of the gut with union of the two ends) 
becomes preferable dej>ends ui)on the relations of the peritoneum to the part to be 
dealt with. Whoro both upiier and lower ends are surrounded by peritoneum the ends 
may bo auturtni together with iwrfei^t safety. But when this is not the case, resection 
is attondcil with the risk of imperfect osei^sis, with subsequent stenosis, as well asvitb 



the difficulty of removing all the disease.* In all eases, therefore, in whic!i the woLind 
is to be closed and ijrimary union aimed at, the healthy upjier end of the gut should be 
implantt^ into the anal portion, the aphincter apparatus of which must be uiiimpau'ed, 

Which raethod, then, ia best adapted to carry out these retjui rem tints in the grealt?st 
number of cases t liehn agrees with ua in recommending the posterior longituilinal 
incision, but he prefem not to excise the coccyx, and merely pulls it aside. If this 
procedure is to be effective, either the joint must be luxated or the bone fractured, 
and if this is done there is no material advantage to be gained from his method, while 
entire removal gives much more room, and consequently better access. Ptehn, on the 
otber hand, ahvays first splits the anterior rajihe down to the sphincter, and reaches the 
deeiier parta by passing between the two layers of the recto-vesical fascia and then be- 
tween the prostate and the rectum. We, on the other hand, make the anterior incision 
only as a last resource, i,e., when the posterior one has not been found to give proper access. 

We were amongst the first to draw attention to the advantage of excising the 
rectum in toto, like a cyst, without opening it, and then suturing the upper divided 
end to the anus as Quenu and Baudet again proposed iu 1808. In this connection 
we niay refer the reader to the earlier editions of this work. We are not, however, 
always able to jjerfonu the operation in this manner, on account of the friability of 
the rectum and of the adheaions in the neighbourhood of the tumour. If, in the 
endeavour to separate the rectum intact, a tear be accidentally made Lnto it and the 
contents conlanunate the aurromiding tisauea, the result is much worse than if the 
rectum hud been split open in the first instance. In such cases we have adopted a 
method of resecting the rectum which may be employed in any case with a fair 
prospect of success, and which may lie recommended to the less expert on account 
of the certainty and simplicity of the technique and the ease with which htemorrhage 
may be arretted. It will be described as a second alternative. If the rectiun can 
be escised in toto down to the anal portion, the advantage noted by Rehu is obtained, 
viz. that, after notching the meaentery, the tlexure can be pulled down with less injury 
from obstruction to the circulation than can the pelvic part of the colon, because the 
ves^ht going to the ile.xiire anastomose freely with other Jarge mesenteric arteries. 

Before every ojteration of excision of the rectum the larts muijt be thoroughly 
disinfected in view of the iwssibility of a tear in the wall of the gut. It must not be 
imagined that this can be effected by emptying the gut from above. It is quite com- 
prehensible how .some surgeons, such as Hochenegg, entirely abstain from the use of 
purgatives. For, as Peterson found out when he imj^anted the ureter into the sigmoid 
flexure, the worst thing that can hapi>en is for diari'htea to exist at the time of opera- 
tion. We adminiflter a strong purgative eight days Ijefore operation and then keep 
the {jatient on a fluid diet, and administer bismutli and opium so us to prevent any 
movement of the bowels during the four or live days preceding the oiieration. The 
final cleansing can Vie liest i)erformed, according to Peterson, under the annathetic at 
the time of operation, when the 8|>hincter is fully relaxed. 

The rectimi is then thoroughly irrigated with soap and water, but in such a 
manner as to prevent anything passing into the gut alxjve the tumour, bo as not to 
flood the site of operation later on. The flaid is then carefully mopped up and the 
rectum stutFcd viith Htcrilised gauze as far aa tho tumour. 

With the patient in the dorsal ]K>sition, the i>elvis raised, and the thighs held back, 
an incision is matle in the middle line from the (inua backwards to the lower |iart of 
the sacrum. The ]^>oBterior and lateral as*fiect« of the coccyx are exposed, the tip is 
«eixed with a sharp hook and the anterior surface cleared, keeping cloisc to the bene 
«o as to avoid the middle sacral artery ; the hum of the bone is then cut through with 
boite forcepft — unless the joint can be located at once. Next, the median incision h 
vtatwd down to the fascia enclosing the rectuni, and the latter is frfed on both sides by 
blunt dissection iibove the sphincters smrounding the anal jiortion {pars jterinealis), 
until lUe finger can be iWBsed completely round the bowel and sufficient room got to 

^ Bee the Kiiultti of Bergnmnn, piibli^hiil b]- H. Wol)1', in whkh the mortality utter ampntatlou uf 
tliB iBotaua Was H'7 per cent, after F«s«ctioD of the resluiu 477 per cent. 



allow two convpression forceps and two strong li^tares to be applied to tlie lower part 
of tho pelvic portion of the roctuin. The piirt between the ligatures is then divided 
with tht! tliiiniio-eautery ajid the mucous membrant; of the stumiis is cauterised. 

The finger is then piujsed up lietween the hollow gf the aacruni and the rectal fascia, 
and the rectum is se[*aj"ated as far as the upi«r limit of the growth. TUe bandied 
of Tesaela which |jtiss to the lateral aspect of the rectum are first freed vath the tinger, 
ligatured with the aid of a large aneurism needle, and then divided between the ligature 
and a strong ixalr of artery forcei^a ajtplied distiilly. The rectum is drawn down as far 
as possible. On the anterior aspect of the rectum the jieritoneuiu is quickly reached, 
and as aoon as a healthy part can be found well reuiove^l from the tumour the \n^n- 
toneujn is incised and sejiarated upwards and backwards from the rectum as far as 
ita junction with the peivie colon. Whenever the peritoneum has betn thoroughly 
8eparate«l the rectum immediately becomes much moi'e movable, and can bo drawu 
further downwards. It ia still held, however, by the mesenteries of the pelvic colou 
and of the sigmoid. Theso are divided until no further relaxation of the rectutu is 
produced. Qire must be taken to see that the vessels in the mesentGrie.s are not 
torn but are imlled down with them and secured. The chief strain, aL'corditsg to Rehn, 
falls uj>on the superior hiEoiorrhoidal artery. If too much strain is put upon it, and if 
it is ke|)t iitretched, the circulation suffers aa a consequence, for which reason it is better 
to divide it between a jiroidinal hgature and forceps. 

Care must be taken to take away a.& much a.s {jossible of the cellular tissue in front of 
the sacrum and to remove the hajnion'hoidal lymphatic glands as high a.s possible. The 
gut can be so far freed as to allow of 12 inches, and even more, being drawni down. 
By this ineaiis we fulfil the requirements of Friedrich and 8chufhardt regarding the 
cleaning out of the whole of the hollow of the sacnim and the palling down of the flexure. 

The anal portion of the rectum, which is tied just alxive the sphincters, is now evagi- 
nat«l through the anus, the ligature is cut off short, the edges are yraaj^ed with artery 
forceps, and great care ia taken to protect the wound from contact with the mucous 
membrane. The gut above the level of its division, which ia aUo cK-wd with a ligature, 
U pulled through the anal ring and through the evaginated anal jMU-tion (pars perineali^) 
until the tumour is brought well outside. The rectum is then cut across 1 J in. above the 
tumour, the bowel being previously clamped. Before doing this, however, the jjoaterior 
part of the wound must be carefully stuffed with gauze to protect it from contamination. 

Suceea.sive |K)rtions of the circuinferejice of the bowel are now divided alwve the 
forceps and at once united by catgut sutures for a corresponding extent to the free 
margin of the evaginated pars perinealis. 

The evaginated anal i>art is next pushed back through the anus, and it is only 
now that the jjara analis is divided posteriorly, after whieli a continuous catgut suture 
is ft[ijilied on l»tb »ide,f over the interrupted sutures. 

The upfier part of the skin wound is now closed with a few deep silver (or 
ahiminiuin-bronze) wire sutures, followed by a few sujierficia] silk sutures. The an&l 
part of the rectum, situated below the sutured gut, ia left unsutured, so that tliere may 
b© no olwtruction to the eacajie of the contents of the bowel, and shouUt the stitcher 
give way the contents of the gut will not infiltrate the cellular tissue. A strip of 
xerofomi gauze should be introduced down to the sutnred liowel. 

If, inMtead of preserving the anal portion this be excised, or only its mucous mem- 
brane removed, the operation can be simplified by closing entiitdy the jwuterior part 
of the wound and putting in two or three drainage tubes. But, as WolHer has pointed 
out, for the itrojHjr jterformance of the functions of the anus we require not only 
n muscular apjiaratus but also a t^ensory connection to regulate the action. 

{(/) Vrier-if'Ji'til refection of t/ie Tectum In/ a- pottenor lontfitvdinat htcision extending 
into fAe luinrn of tJtt 'jut. The method of total esciaion of the reclimi without 
opening it, followed by tmitlantation of the lower jart of tho flexure into the 
anal jn^rtion, ia certainly ideal, if the presacral cellular tissue and glands be cleared 
out at the same time. This cannot, however, always be accomplished. In the attempt 
to isolate the rectum^ one or other of the ligatures frequently breaks aivay under 



the force ap[ilied, or else cuts through. In such cases we have found by esjierience 
that an excellent substitute for the alxive jtrocedure consists in utilising Dieffenbach's 
jiosterior longitudinal iticiaton and comhiiiiiig it with resection of the coccyx. We 
shall descnbe the [>rocedure in a case where it was found necea.mry to give up the 
idea of extra- or peri-rectal enucleation of the whole rectam. 

The preliminary steps of the operation, viz, the cleansing and stuffing of the 
rectiuu, the incision, and the excision of the coccyx, are the ^iinie as already described, 
Next, buwe%'er, two fingers (wearing a gutta-percha glove) are introduced into the 
rectum, and the posterior longitudinal incision is carried through the whole thickness of 
the rectum and the soft parts covering it, and the edges of the wound caught with 
strong arterj* forcepa and tlrai^Ti aside. In this fashion the rectum may be slit ujj longi- 
tndinallj aa far aa the lower edge of the tumour, even although it be situated high up. 
The bleeding is prevented by applying forceps to the edges of the gut as it is divided. 

The rectum is again thoroughly cleansed. A finger (protected by a gutta-i)ercha 
finger-stall) is introduced through the fltricture and the mass is invaginated downwards. 
The anterior rectal wall is cut through transversely below the Ie%'el of the tumour so 
as to expose the serous coat of the bowel above the tumour. The cut edge of the gut 
below the tumour is now turned downwards so that the bowel alcove the tumour may 
be divided from its serous afli>ect. The cut edge of the bowel above the tmiionr is 
grasi^ with forcejis, palled downwards, and brought in contact with the serous surface 
of the gut below the tumour, and the two are sutured. The same is done with the 
muscular and mucous coats. The tranaverae division of the bowel is then continued 
Bctosa its lateral and posterior aaiiects until the tumour is conxjjletely resected, the 
sutures being inserted step b}"^ step as the bowel is divided. 

If it be desiretl to be on the safe aide and to finish the ojwration quickly, the 
whole lengtli of the posterior longitudinal iticision through the rectal wall should be 
,iatured to the akin eilge. In this manner we have iierformed a thorough and radical 
IHSaection of a rectal carcinoma without applying a single ligature. 

If an endeavour is to be made to obtain a more jierfect result, the wound Id the 
poeteHor wall of the rectiim must be closed iudepiendently with catgut, a xeroform 
gatue drain must he introduced as far up as the highest suture, and the akin wound 
stitched over it. Our oxjierience, however, agrees with Kiistcr's that in the majority 
of cases a rectal fistula results, so tliat in only a small jxjrcentage is the result better 
than in the cases in which the rectal mucous meud>rane wiis united to the akin in 
the whole length of the posterior longitudinal incision. 

The open method, however, is mueh less likely to be followed by a serious wunud 
infection, and the results which we hare obtained by it have, on the whole, given us 
greater satisfaction tlian those which we hiive got by closing the longitudinal wound 
in the rectum. An regards the jirmciple of this sinnile and safe procedure we desire 
v^lgain to point out that the result mainly depends on the removal of the retri>rectal 
•ttellular tissue and lymphatic glands above the site of the tumour, and we may remark 
that neglect to clear out the hollow of the siverum beknv this i>oint need hardly be 
considered a serious fault. We shall soon l>e in a position to publish our results, 

If, following H. Wolff, we desire to perform a tedious and careful removal of the 
lymphatic glands of the mRwrectum and mcriosigraoid, a combhied oi»eration is the only 
method available. A laparotomy mtist be perfortued simultaneously, as described under 
the head of resection of the large intestine. The same holds good for cases with extensive 
ftdhesions to surrounding organs. Such ca-ses can only l>e oijcrated on from below ^vhen 
the pelvic organs involved are movable and can be excised along with the tumour, after 
first exposing them to view, as described in the vaginal method. Otherwdao excision 
of an adherent carcinoma is only justifiable if it can first lie ascertained by examination 
from above and below that the adhesions can be divided in jwrfectly healthy tissue. 

181, Slgmoideo-rectOBtomy (Bacon and Rotter). Instead of excision of the 
rectum f<ir obistitiate strictures of the rectum, the ab<n-c-mentioned authors |>erform 
laparotomy and effect an anastomosis between the u[)f<er end of the divided sigmoid 
Aflame (the lower end being closed) and the rectum below the stricture. 




SECTION III 
SURGERY OF THE EXTREMITIES 

1. EXPOSURE OF VESSELS AND NERVES 

The larger vessels are cut down upon for the purpose of arresting hsemorrhage by 
the application of a ligature. The vessel is exposed by making a suitable incision 
which avoids injuring the neighbouring structures, and just enough of the vessel is 
isolated to allow of an aneurism needle threaded with a ligature being passed round 
it and tied in such a way as to cut through the middle and inner coats and bring 
together the adventitia. 

A silk ligature is still commonly used to arrest bleeding from wounds, but to avoid 
the introduction of a foreign material there is a growing tendency to employ torsion 
or forcible compression by angiotribes (forceps which close very firmly). The latest 
suggestion is to suture a tear in the wall of a larger vessel. Lateral closure of the 
wall is eflPected by the introduction of one or two rows of a continuous suture. The 
method has been employed successfully, especially in veins of large size (Zoege- 
Manteuffel), for example in a large tear in the inferior vena cava. We have employed 
it for the subclavian vein, and at the angle between it and the internal jugular. 

The exposure of nerves for resection or stretching in neuralgia and spasm and 
for suturing has become of still greater importance, since we have learned, that by 
cocainisation of the nerve trunks large areas of the body can be rendered insensitive, 
thus admitting of operations being performed without the induction of general 
anaesthesia. For this object one must have an accurate knowledge of the distribu- 
tion of even the smaller nerves. 

R. UPPER EXTREMITY 
(a) Regrion of the Shoulder 

C)|>erations in the region of the shoulder are most frequently performed in order to 
open tlie ishoulder joint, and to remove tumours, esjjecially glandular swellings, from 
tlie axilla. The incisions are usually made along the anterior and posterior edges of 
the deltnid, whicli can be easily felt. If this does not give enough room, an additional 
ineision may lie made along the origin of the deltoid from the acromion process and 
clavicle, or along the spine of the scapula (see the anterior and posterior incisions for 
excision of the shoulder described on pages 374 and 376). The axilla may be opened up 
by means of an incision along the anterior or posterior axillary folds, or better, by an 
incision parallel to the furrow between the upper arm and thorax, i.e. crossing the folds 
of the axilla (sagittal incision), this latter incision giving good access to the axillary 
si)ace \\itbout injuring the deeper structures. On bringing the arm to the side, the 
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edges of the wound come together naturally, so ttat auturea are unnecessary, Th« 
aagittal axillary incision is es]]ecially useful for tumours of the glands, as weU a» for 
exposing the lower hiorder of the glenoid cavity and the bead of the hunaenu, whe't^ 
the latter has been dislocated forwards. In making the incLKicm the aitn ehoa^^ 
be well aVducted. 

182. Ligatare of the AzUlary Artery (Figs. 1-29 and 13U^V 
Bif (I traiitveiMe im-ixion fielow t/ir r/nvic/e (Fig. 129). The bciaic:!^^''* 
is made 1 cin. Ix'low the middle third of the clavicle, dividing ifc^^ 
librej* nf the jjlaty:iina together with the sens*ory sv//f*i-rl'fvinilr-~::'^f 
net^ivf. In dividing the fascia, the ctphaJk' mn at the anteri*— *^''' 
edge of the deltoii! i» to be avoided. The clavieidar fibrt-J*"* 

of the pectoralijs major ar^^rre 



now divided, and th^crrite 
cephalic ^-ein, together wit ziWll 
the branchej! of the airr-*^*"' 
mio-thoracic artery and th 
anterior thoracic nerves', i ^t J» 
drawn upwards. The nerves 
are small ; thoy appear Ijc 
low the clavicle, and 




^' 



Fio. 130.— ligmturo of llie axillary Mtery, •fcovo or immetliiitely below the pectoralia miuor. 

the vessels to supjily the pectoral muscles. Tlie co«to-coracoid membrane is divided 
below the clavicle, and the iipjror edge of the pectoralis minor \s exposed. The 
(t^riUarp vein now appears, and externally the eonfs of iJit bracfiitit plexus are exiJOsed. 
The moat bui>erficial of the larger nerve trunks alongside the vein i.s the outer head 
of the median. After it is freed along ita inner edge, the artery cornea into view 
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underneath it lu the angle between the davicle and the Upper border of the 
pectoralis minorj lying upon the serratns niagnus muscle. 

By a lonffitwMnai incision (Fig. 130). The surface guide to the vessel is afforded 
in tbia aituation by the visible and palimble hollow between the deltoid and [lectoralis 
major muscles. The incision ia begun over the junction of the outer and middle 
thirda of the clavicle, and ixw^ses downwards over the coracoid process along the groove 
between the deltoid and the clavicular portion of the pectoralis major as far as the 
jimction of the anterior fold of the axilla with the upper arm. The cephalic vein 
appears at the edge of the deltoid. The muscles are ueparnterj as far down as the 
tipper edge of the tendon of the i>ectoralia major. On drawing the arm downwards the 
short head of the biceps appears from beneath the deltoid, and under the inner edge 
of the former is the coraco-braehialid inuacle, pierced by the nmsculo-cutaneoua nerve. 

The lower border of the jiectoraliB minor ia exposed from the coracoid process 
towards the thorax : between it and the coraco-hrachialia lie the vessels and nerves, 
the large vein being internal. The axillary vein and the median nerve [inner bead] 
are now drawn inwards, when the axillary artery will be seen lying beneath and 
external to them. External to the artery is a smaller collateral vein. 

The o|ieration ia rendered easier by sepantting the pectoralis major muscle from 
the clavicle for a short diatance. 

183- The Superior Thoracic Artery jjassea forwards from the main tntnk below 
the suliclavius muscle (Fig. 129). In this situation, also, the axillary artery is 
embraced by the anterior thc/racic Ji^riies going to supply the i»ectoral muscles. 

184. The AcTomio- Thoracic Artery arises from the axillary at the upper 
border of the f>ectoraiiH minor, and can be ligatured by the above incision (Fig. 130). 

185. The Long Thoracic Artery. With the arm abducted, an incision is made 
along the anterior fold of the axillti, extending as far aa the lateral wall of the thorax. 
After division of the fa.^cia the artery ia found descending in the line of the axilla 
immediately Iwhind the edge of the [lecioialis major, and lying on the wall of the 
thoroJE in contact with the serratus magnus muscle. 



I 



(b) Axilla 



186. The Third Part of tli© AxUlary Artery (Fig. 131). The line of the vessel is 
from the middle of the clavicle to the middle of the anterior fold of the axilla. The 
artery is in contact with the outer wall of the triangular prismatic space between the 
thorax internally, the t^ectoralia major and nunor anteriorly, and the scapula covered 
by the subacsipularis muscle posteriorly. With the arm fully alxlucted, an incision is 
niade through the skin and fiiscia. along the line of the internal bicipital groove over 
the inner edge of the prominence of the coraco-brachialis. The muscular fibres of 
the coraco-brachialis are exjiosed, with the largo nerves of the axilla — which may be 
felt through the akin upon the prominence of the head of the humerus — lying along 
its inner t»order. The dissection is now to be continued between the musculo- 
cutaneous and median nerves, otherwise a collateral vein running alongside the 
coraco-brachialis may easily be taken for the artery. The smaller external nerve is 
the museulo'Cuiane&ut ; the larger internal one is the median, which is single below, 
but higher up consists of two cords, the external of which unites above with the 
musculo-cutaneous. The artery lies in the fork between the two heads of the nerve. 
The ulnar and int^rnitl ru(/tttti/us iten'ties lie internal to the artery, the viyge»lft-fpirai 
and eircHmJfrx behind it, The ujain tmn la quite internal to the artery, and a smaller 
(wllatfral vein lies external to it. 

187. Anterior Circumflex Arte^ (Fig. 1 32), Incision along the anterior 1 -order 
of the deltoid opposite the surgical neck of the humerus. The cephalic vein lies 
upon the fascia. It is imjiortant to define the groove between the deltoid and 
|jectorftli8 major, and after division of the faiicia the muscles are separated from one 

(Other, the deltoid being drawn outwards and the pectoralis major inwards. The 
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FlO. 131. — AjiUwy artery, liraohial artery, superior profuuda nrterj', subscapular irtery, 
medinij, subscapular, tnusculo-^piTal, nDti circuiatlex nerves. 
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outer btirdera of the short head of the biceps and the eoracolirathialiH tim&i-le« which 
descend under the jiectoralis Timjor are ex[)Osed and drawn inwards. The artery ie 
seen between the two heads of ih*.* lnce|ja, running tranaveraely in some fat imniediutely 
below the head of the humcrua and above the insertion of the [lectoralia major. 

188. Posterior Oircumllex Artery and Circumflex Nerve (Fig. 133). For the 
exjjoaure of the circuniflex nerve in tho a.villa, a^t^ HijaiutK of the tuhiertpular nrittt/ 
(page -295). 

If, with the arm a.bducted, the posterior border nf the deltoid muscle be presaed 
towards the aurgical neck of the humeni«» the angle which this muscle forms with 
the posterior sea|iu]ar muselea may be (iistinctlj felt. The skin and the fascia (which 



O ) Cephntle v. 
TvnUun or iMCtanlia major m- I Antorlor eiirumllrx &, 

DvltolU in. \ I I [ Coruoliniehlaill «nd llioft 



CUv(cnl»r jmrtion or i 



hiiul o( t)w Ulovpi, 



/ 



Cmaeo-iifmchi. 



(3) 



Fia. IS2. — (1) Ligature of interior circumflex utery. (2^) Miuculo-cvLtBDcDU» nerve. 



is adherent to the deltoid) are divided longitudisally over the above-nientioned 

situation. Tiie posterior Imrder of the deltoid having l>een expi^'d and drawn 

forwards, the lower edge of the teres minor and, in front of it, the tendon of the 

long lieatl of tlio trice] is, are brought into view^. In the angle Vietwecn the teries 

minor and the upper border of the long bead of the tricepiri the jioaterior eircumfler 

artery, along with the eircLiwiHex nerve which is above it, eimies out froiu tiefore 

backwards. The latter curven round the iK>sterior surface of the humerus in order 

to enter the under surface of the deltoid, after having given off a branch whieh runa 

tlowiiwards along its posterior border. Below the nerve the [wsterior circunitJex 

artery curves forward* out of the intersjace between the terei nunor above and the 
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terea major below, and divides into a«cending and dL'scendmg bmnclM?*. The main 
trunk flurrounds tlie neufc uf tlie humerus. Below the posterior circumflex, and 
ae[jaratcd from it only by the long head of the triceps, tUe donalis tcapulw artery 
will be seen winding round the axillary border of the scaputa. 

189. Subscapiiiaj Artery and Subscapular Nerves (Fig, 131). The limb being 
fully abducted, an Int'ision Iteginnirjg At the arm is L-arried along the anterior surface 
of the posterior axillary fold. Intereosto-huuieral branches going to join the lesser 
internal cutaneous nerve may ap]iear ujxjn the fascia. After dividing the fascia we 
find the artery lying in loose cclhilar ti.t.'^ue iit the npfwr edge of the insertiona of 
the latisHiinuH dorai and teres major muscles, which form the jjostefior asillary fold. 
^Vbout an inch from ita origin it given off the dorsalia Bt^puUe artery, which passes 
liackwarda. At the upiwr angle of the incision the circumflex nerve may be seen 
U])on the j»rojet!tion caused by Sie head of the humerus. 

190. The continuation of the trunk towards the thorax is accompanied by the 
loiii^ tniO^iira/iidar nerve to the laliu-siniiis dors^i (Fig. 131), 

191* Tlie DorsaUs Scapulae Artery (Fig. 131) pa.^sea backwards through the 
triangular interval between the latissimua dorsi (mth teres major), the subscapuUrk, 
and the long head of the triceps^. Accomiianying It is a branch of the middle 
aubsicapular nerve to the teres major. 



(c) Upper Arm 

Very ej^nsive operations have often to be jjerfomied on the upper arm for 
necroei«, for tumours of the humerus, and for pseudo-artkrosis. In 1 898 we completely 
exceed the humerua for diffuse -sarcouia. The o{«;ration is done with least injury to 
the adjacent fltructurea by making an incision upon the outer aapect of the humerus 
from the anterior border of the deltoid downwards along the external bicipital sulcus. 
In the upper jmrt of the wound the cephaiic vein ia drawa inwards, and the anterior 
eircmnttei artery in ligatured below the head of the humerus. The lower j.»art of the 
incision i& carried down to the bone between the outer head of the triceps and the 
brachioliB anticus, the niusculo-8pLPal nerve and inferior profunda artery being retractetl 
fiosteriorly. 

On the inner aspect of the limb the bone is reached alongside the main veaseis 
and nerves (median and ulnar), which are drawn inwardi^, but the diasection cannot 
be carried aa far upwards and downwartJw as on the outer asftecL An inciaion m 
therefore only made along the internal liici]iitftl furrow with the object of exijosing 
the vessels and nervcg or excising limited growths, e.g. a dii^a»cd lymphatic gland 
alrave the internal epicondyle. 

The beat landmarks in examining the upi>er arm are the internal and external 
bicipit4il sulci : the bicej*^ and the long bead of the triceps ran lie gripjjed between 
the finger.'i and raised up from the bone. 

The brachial artery can be felt in the entire length of the upper arm along the 
interurtl bicipital sulcus, from the head of the humerus, which can ]>e felt through the 
axilla, down to the middle of the bend of the ellxiw : the median nerve, w-hidi crossea 
the middle third of the artery from without inwards, can also be felt. The artery 
can I* coui(«re.**ed in its whcile length against the bicep*i- 

192. The Brachial Artery is its Middle Third (Fig. 131). An incisiou is made 
along the line of the median nerve, which is very distinctly felt in the internal bicipital 
sulcus when the arm in abducted. Upon the fascia is the slender lesser iiUemat 
cutnneou* nej^iv. The fascia having been divided, the inner border of the biceps i» 
defined and drawn ontwareiis. The median nerve is then com[)iletely exposed, freed, 
and drawn inwards. Iiumediately under it is the brachial artery (with ita two vcnaj 
couiite&) lying in front of the intermuscular septtun. Internal to it is the internal 
cutaneous nerve. The ulnar nerve lies under the fascia covering the inner head of the 
triceps at the hinder part of the internal bicipital sulcus. 
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Kelow the middle of the upi^r arm the hatUk vein and the imtemai rwfoi 

*fr»,r will Ije seen at the place where they pierce the fascia. They may be exposed 
by thfc -tame incision as for ligature of the brachial artery. 

193. Superior Profunda Artery. C-pon the inner asj>ect of the arm im t/* Mpper 

third— at th/i lower iMjrder of the latiMiimis dorsi mutcle (Fig. 131). An incLsion 
'y^mmencing at the level of the {wsterior axillary fold is carried downwards alcHi^ the 
internal bicipital sulcus. The leswer internal cutaneous nerve is met with upon the 
faMda. The fascia is divided ()ver the prominence of the long head of the tiioeu 
li*;hind the white line of the internal intermuscular septum, and the dissection is 
«;ontinued towards the lK)ne upon the anterior surface of the long head and above the 
origin of the inner head of the triceps. By following up the large branch to the 
inner h«sid of the triceps, we meet with the trunk of the superior profunda arteiy 
lying again.st the Ikjuc. 

Behind the artery lies the musculo-spiral nerve, which descends from above owt 
the t4;ndon of the lati.'wimus and jiasses towards the |»o«terior surface of the humerus 
U'twe#rn the inner and the long heads of the tricejis. One must be careful not to go 
tut) far backwards, otherwise one wrmld pass l)ehind the nerve and artery which are 
situatcfl close to the Ijone in the internal bicipital groove. The muscuIo-spiral nerve 
i.^ identified by its resting uiK>n the latissimus. 

Uj}fjn tlie jiosterior turf we tf the ana ahuve the middle. See ex^tosure of the 
mwfCHlfj-nj/irul nerve (Fig. 13.'J). 

C/f^m t/ie outer as/iert of the upjier arm in the lower third (Fig. 133). An incision 
is inad«; at the outer border of the outer head of the triceps (the limits of which can 
easily be made out by grasping it from behind), extending vertically upwards from 
the external condyle of the humerus to a jwint midway between it and the insertion 
of the deltoid. The muscular fibres of the tricei)s are exix)sed by continuing the 
dis.section along the external intermuscular septum, and 8ei)arating the brachialis 
anticus muscle from it as far as the bone. The artery pa.sses obliquely from behind 
forward."*, accompanied by the musculo-sj)iral nerve, which lies close to the bone. 

Th(! terminal branch of the sujterior profunda artery may be tied opposite the 
l>as<; of the external epicondyle in the interval between the brachialis anticus and the 
supinator longus : it lies behind the musculo-.spiral nerve. 

194. The Inferior Profunda Artery accomitanies the ulnar nerve. In the itpfMrr 
third of the arm it lies along with the nerve |)osterior to the large vessels, and is to 
Ikj ligatured by the same incision as for the brachial artery, with this diflFerence, that 
th(f nu.'fiian nerve is drawn outwards, and one passes internal and jtosterior to the 
main vessels. 

From thf niiildlinf tlif urm downwanls the artery lies behind the internal inter- 
muscular septum. The incision (Fig. \'^\) is the .same as for exi)osure of the ulnar 
ii(;rve, the fascia l)eiiig divided behind the internm.scular septum. The arterj' lies 
iH'side the nerve uiK)n the mu.scular fibres of the inner head of the triceps. 

.\t its lower end the artery can be felt \\\k>x\ the posterior surface of the internal 
ei>i«on(lyle, and is to Ik* looked for accompanying the ulnar nerve l^liind the internal 
intermuscular s<'ptum. 

195. Anastomotic Artery. The artery lies uiK)n the base of the internal 
epicondyle altove the origin of the pronator radii teres. It can lie felt there. It is 
found after dividinu the strong fascia upon which lie the anterior branch of the 
iiit»Tti;il cutaneous nerve an<l the junction of tlie median basilic with the basilic vein. 

196. The Median Nerve (Fig. 131) may be ex{K).sed by the sjxme incisions as for 
li^aliire of tin- brachial artery, to which it is clo.sely related throughout the upj>er 
arm, lyin^ upon its outer aspect in the upjK'r half, and cro.s.sing it at the middle to 
lie upon its inner asi)e('t at the lower half. 

197. Ulnar Nerve in the Lower Half of the Upper Arm (Fig. 131). Incision 
over tlir inner head of the triceps along a line a.scending vertically from the internal 
e]»i(<indyle. Tinr stronjr fascia is divided l)ehind the white line corresponding to the 
intirnnl iriterMiiisciilar septum. This exposes the muscular substance of the inner 
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liead of the trkv^tg^ in the moat supertick.1 fibre.s of which lie the ulnar nerve aad the 
iiferior jirofuiida iirtt'i v. 

198. Masculo-Spiral Nerve. Iti ike itp/nt- fkir<f ujkhi thr inner a^aect (Fig, 
131). The oiK-Rition is tlu* s*uiie as that for ligature of the suiitrior [irofunda artery 
in. the internal bicipital suleus. 

AluiVf the middle of the jmsttrior mtrfaet (Fig. 133). As a guide to the inciaiou, 
a lint' is <lrawn along the [>oHterior fiurfnce of the uiiper ann from a point a finger- 
lireadth lieliuul the ]>owterioT bonier of the deltoid and close to the long head of the 
triceps clown to the tip of the olecranon. Tlie inci-nion begins below the level of the 
posterior sixillary fold, and juisseii downward.s along thm line in the interval between 
the long and outer head.s of the tricep,s, which are aejmratcd imm one another down 
to the bone. The nerve liea Vietween the inner and outer head;* of the triceps) after 
lia^ing paswed under the long head at the lower Ivorder of tlie latiasimus dorsi. 
Parallel to and in front of the nerve lies tlie sujierior profnnilii artery, which is also 
in contact with the iinier surface of the hunierua. 

Btlow the middle of the arm at its mifcr xiiiffice (Fig, 133). The incision ascends 
vertically from the external epicondyle along the outer border of the tricep.s towards 
tin- insertion of the deltoid. Ex|)oae the tendinous outer head of the triceps, and 
j>a<ts in at its border towardn the outer surface of the humerus by -separating the 
hbrea of the bnicljialiM antieus nmsele, which here project latcnxOy for some distance 
Wyond the bire|,i«. The nerve lies ujion the bone, accomjianied by the superior 
profunda artery, which runs along its outer NiLle : behind it in the ej-(ern(d cntaneott^ 
initneh nf thr wtJ-fU'uln-spinj/f ivbicb supplies the ontej- iisiiect of the jiosterior surface 
nf the forearm. At the juiictiou of the middle and lower thirds uf the humerus the 
nerve |ia,ssHs through the external intermuscnlar woptuui to its anterior surface. 

199. MtlSCUlo-CataiieOUS Nerve. Abin>t' Hie midtJlt ufihf upper arm (Fig. 132). 
The incision descemls along the internal bicijiital sulcus from the lower ]iart of the 
prominence of the coraco-brachialis, The nmacwlar fibres of the Ijicepa are exposed, 
ami the nmst^le drawn outwards. The nerve lies, covered by the bicejis, upon the 
outer border of the conaco-brachialis muscle, through which it j>enetratea in order to 
ri^eh the anterior surface of the brachialis muscle. 

Higher up, the nerve may be found by making an incision over the ])roniinenee 
I of the coraco-brachialis, and jjaAsing between this muscle and the short head of the 
bicep-s, 

liefou> the mtiMle if tfie upper itrm. An incision is made along the outer edge 
of tile bice{« a finger-breadth in front of the external liicipital sulcus; it is carried 
titrough the fascia down to the muscular fibres. The cephalic vein ia avoided. After 
raising the biceps fnuu the brachialis anticus, the linger is introduced between them 
and the nerve found towards the middle of the lirtichialiB auticus lying under the 

I thin faad& covering it. Care nm.st lie tjikcn that the outer Itorder of the bmchhilia 
Witicus is not eximjued instead of the biceps. 



I 



(d) Region of the Elbow 



200. U|ierutions in the region of the elbow mainly coiupri^ inci5lon.s into the joint 
f<ir resection or for suturing the bone. It is only on its postero-lateral a.sj»ect that the 
joint 13 readily reached without danger of injuring neighbouring structures : hence 
this ajt« is chosen for ojiening the ellww jointy and we prefer our curved lateral 
incision. It is oniy in the region of the supracondyloid ridges that the huuienia 
Is i«i sujwrticial that it can lie cut directly tlown on without hesitation. The Ix^st 
^iiide to the level of the joint is furnished by the head of the radius, felt from the 
postero-extcrnal a.speet. Other important landmarks are the two epieondylcs and the 
olecrranon proceHB, 

The tendon of the bi(?eiis can l>e easily felt at the front of the elbow with the 
il«iition of the bnichial artery on its inner side. Li^nng liehind the internal epicondyte 
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ia the ulnar nerve. In most people the median basilic vein, which is selected for 
venettection, is generally visible at the bend of the elbow. 

201. BracUal Artery at the Bend of the Elbow (Fig. ISH). Incision in the 
direction of the axis of the forearm, beginning internal to the bicepH tendon a little 
to the ulnar side of a iraint midway between the condyles of the humerus. The 
oblique median basilic vein and the main branches of the internal cutaneous nerve 
are seen lying upon the fa.scia. Under the superficial fascia is the ai)oneurotic 
bicipital fascia, the fibres of which run in a characteristic manner downwards and 
inwards. Immediately under it, or covered by a thin layer of fat, lies the brachial 
artery, with its two vena; comites. Externally is the biceps tendon. The division 
of the brachial artery into radial and ulnar takes place a finger-breadth below the 
level of the joint. 

202. The Median Nerve (Fig. 135) lies half a centimetre internal to the brachial 
artery at the outer edge of the pronator teres muscle. The vessels and nerve are 
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Fio. ni. — Ulnar nerve at the intvmal epicontlyle. 



Hiijiported posteriorly l)y tlit; brachialiM anticus niUHcle. In this oiH'mtion it is to bo 
lK)rni5 in mind tliat the artery and nerve descend from the internal bicipital sulcus, 
and therefore one must not jwiss to the outer side of the biceps tendon. The inu*ni\o- 
nitanetruK nerve pierces the fascia external to the biceps tendon in the groove lietween 
it and the supinator longus. 

203. The XTlnar Nerve (Fig. 134). Incision through skin and fascia upon the 
posU'rior surface of the l>ase of the internal epicondyle. The nerve lies close to the 
iione along the inner edge of the trice{)S, disapixiars IkjIow between the two heads 
of origin of the flexor carpi ulnaris which spring from the epicondyle and the 
ol(!cranon resiwctively, and restw ui>on the flexor profundus digitorum. The terminal 
branch of the inferior profunda artery lies alongside the nerve. 

204. Musculo-spiral Nerve at its Biflircation. At the bend of the elbow the 
miisfulo-spinil nerve, together with its bifurcation into radial and posterior inter- 
osseous nerves, lies in the interval betwt'en the su])inator longus and brachialis 
anticus nitiseles. 



An incision is made at the h»end of the elbow in a, line i>rolonged from the 
external bicipital sulcius along the anterior edge of the 8U[)iiiator longti.s niuacle. 
The median cephalic vein is drawn aside, and after division of the fascia, the hiuscuIo- 
cutaneoua nerve appears at the lower part of the incision beside the biceps tendon 
(Fig. 1 35). The latter nerve pierces the fascia to supply the skin upon the radial 
aide of the anterior aspect of the forearm, By (laasing towards the bone at the 
outer border of the brachialia anticua muscle, we find the radial and posterior iuter- 
oaseoua nerves, the one in front of the otLer, and beneath them the terminal branch 
of the snjjerjor profunda artery, 



(e) Forearm. Flexor Surface 

205. Incisions have to bu made on the fortiarm to ligature wounded vessels, to 
suture nerves and tendons, and not infrequently, to resect or suture fractures^ and 
in the treatment of pseudartbrosis, as well as to open deei>-seated abscesisea under 
the musclen (associated with suppuration in the tendon aheaths), and under the 
periosteum in osteomyelitis. 

Incisions on the jtejcor surface of tbe forearm ahould be made so as to avoid, 
on the one hand, the radial artery and radial nerve, and, on the other hand, the 
median nerve and the anterior interosseous nerve and artery. 

The whole length of the radiuK and the intcrosscou,s membrane may be cut down 
Upon without fear of injuring the nerves by an incLsion Iwtween the supinator longiis 
and the tlexors, as this in the frontier line between the structures Huisplied by the 
different nerves. The best plan is to pass down between the .supinator lougus and 
the tiexora, and then to free the radial nerve on ita outer eide so that it may Ke 
retracttid inward-s along with the radial artery. In the lower third of the forearm the 
radial nerve must be left to the outer ,'*ide of the incision, because here it leaves 
the radial artery to ]>as*sj on to the dorsum of the wrist, In this way we recently 
exfiosed the whole length of the medullary canal of the radius in a avrn of diffuse 
jMlMRiyaiitis, At the up]>er end of the wound the lilirus of the supinator brevis are 
IwftoKwt 4nd retract/ed otitwarda, while those of the pronator Ljuitdratutj at the lower 
end are detached inwards. If it be necessary to ex]Kjse the interosseous membrane 
from the radius, the umsejes attached to the radius must Im divided and 6*1*0 rated, 
viz, the pronator radii teres in the middle third, the radial attachment of the flexor 
aublimis dlgitorum below it, and behind it the Hexor lotigus )>oiliciii. In the lower 
fclf of the arm the mteroaseous membrane can be reached from the inner siiie of 
muscles without interfering with their attachments, lieeause at this level there 
i'io branchea of the median nerve to injure. In the upper half of the forearm, 
after division of the pronator mdii teres and floxor mibliniis digitorum, it is a good 
plan tij free the median nerve and then to jtass to its outer side, as if in Kearch of the 
anterior interosseous nerve. By dissection dui^-n to the radius and the interosseous 
membrane to the ooter side of the last-mentioned nerves, the only branch likely to be 
injured is the one going to the flexor longus pollici."}. Absicesse.'? situated deep down 
on the interoaaoous membranes are not infrequently met with as the result of extensive 
suppuration beginning in the tendon sheatha of the hand. 

206. The Badial Artery (Fig, 135), Thia vessel, the direct continuation of the 
brachial arterj', Is easily felt iu two-thirds of its length. It is nowhere covered by 
muscles, except in the upper third, where it in slightly overlapiied by the supinator 
longus muscle. The direction of the artery is indicated by a line from the middle of 
the bend of the elbow, down the front of the forearm, and along the " pulse " to the 
ridge on the trapezium. 

In the up/irr third the artery lies more deeply upon the supinator brevis and the 
pronator teres, Ijctweeu the projecting supinator longus and the flexor carpi radialia 
muscles. An incision is made along the interval which may be distinctly felt between 
thfl tw o latter muscles. The meiliau cephalic vein and a large branch of the musculo- 
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^cntaneoiu nerve appe&r uiwu the fascia. The fascia is divided, and the supinator 
lougns muscle ia drawn well outwards. The artery is found lying deeply ufion the 
inseition of the jironator radii teres. To the radial side of the artery, and at some 
distance from it, is the ratlial nerve covered by the supinator longus. 

in tile mifiiUt third. Incision in the interval (iii which the radius may be fell) 
between the flexor carpi nidialiii and supinator longus musclea. In this interval! the 
artery lies u;^K>n the radial origins of the flexor tongua |>o11:cis and flexor Bublimis 
digitoruni muBcles. The radvd nertv. lies at a little distance to it'j radial side, more 
under cuver of the supiiiiitor lojigus, beneath which it jMiJsses baekwards, 

Ahoife the iprist The hand being dorsitlexed, an incision is made between the 
prominent tendon of the flexor carpi radialis and the edge of the radius. The skin 
and fascia are divide*!. At the lower border of the pronator quadratus the artery 
passes deeply towards the radial as|ject of the wrist -joint, and sends merely the small 
sujtertjcial volar lir;i!ieli downwards to the \t&]m over the ridge on the trajiezjuiu. 
The tendons of the extensor oasis metacaqii and extensor primi internodii pollicis lie 
enveloped in their sheaths external to the artery at the edge of the radius. The 
ladial nerve is no longer to be seen, &s it passes backwards under the tendon of the 
supinator longus at the lower third of the forearm, 

207. The Ulnar Artery (Fig. 135) <:"ari be felt in the lower thirds Wing for the 

moat part uncovered by muscles. After arising at an angle from the hrarhial artery, 

lit passes between the flexor sublimit! and flexor jirofundus digitoruni uius^cles. 

flttcisionja for ligaturing the artery are made along a line extending from the interna] 

t^ condyle of the luiuierns to the projection of the {liaiform bone. This line does not 

ieorre«pond to the (;f*iir!ie of the artery, which in its uiii»er jtart lies much more towards 

I the middle line. To 1ig<iliire it at its origin, the directions already given for ligattore 

of the brachial at the luMid of the elbow aitffice, except that the incision in prolonged 

somewhat more downwards. 

In the upfier half. With the ann held aMucted, an incision is made in a line 
descending vertically from the jwsterior edge of the internal epicoudyle of the 
humerus. The incision must not Ije begun higher than four finger-hreadths below 
the epicondyle [i.t. at the junction of the upiier and midiJl*» thirds of the forearm), 
[i.nd mu.st not fall in front of the above line : it strikes the radial edge of the flexor 
carpi nlimris, which is indicated by a distinct interumsciilar septum. Occasionally 
the uln«a* nerve can be felt through the skin. After division of the skin, the anterior 
ulnar vein along with a braneh of the internal cutaneous nerve cornea into view. In 
the fascia is the interinuscuJar septum l»etween the tleicor carpi ulnaris and the 
subjacent flexor subtimis, indicated by a distinct white line. The fascia, having been. 
divi«leil along tliis line, the finger is jmssed deeply at the outer border of the flexor-j 
carjJi ulnaris and somewhat outwards upon the anterior surface of the flexor profundus i 
digitorum, the Jlesor snbtimi'i Wing drawn aside. If the right intermuscukr sp^ee ' 
has been struck, the ulnar nerve will (irst be met with. By jtassing external and 
eoniewhat anterior to the nerve, we shall find the artery lying A to I J cm. (according 
to the height) to its outer side. Higher up, the arterj' is stifi further external to the 
nerve. 

In thf lower knlf. An incision is made down to the flexor .subliniis in the interval 
between the flexor carjii ulnaris and the i»almari3 longus. This interval is definitely 
marked out by projecting a line vertically upwards from the r^ial border of the 
pisiform bone. After the skin and fascia have 1>een divided the dissection is carried 
down upon the flexor subliniis and not under the flexor carpi ulnaris. The artery 
lies between two vena* coiuites. The ulnar nerve i.'* close to its ulnar side. 

£08. Interosseous Artery (Figs. 135 and 136). This branch of the ulnar artery 
may be ei]x>sed by the sjime incision as that for the ulnar artery in its ufiper third, 
by passing down upon the flexor [irofundus digitorum until the median nerve with 
its branches is met ■with. The interosseous artery jMsses under the nerve towards 
the interosseous membrane between the flexor jirofundus digitorum and the flexor 
longus iwUicis. The interosseous branch of the median nerve lies upon the artery. 
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The interosseous artery may also be exposed by the same incision as that for the 
median nerve in the upper third (Fig. 136). The uhiar artery here lies deeply 
towards the supinator brevis and above the tendinous arch of the flexor sublimis 
digitorum, beneath which, close to the radius, the interosseous euiery is given ofif. 

209. Median Nerve (Fig. 136). In the upper third. Incision in the interval 
between the supinator longus and flexors, as in ligature of the radial artery. The 
pronator radii teres, which here covers the nerve, is divided internal to the above 
vessel. In the upper third of the incision the tendinous arch of the flexor sublinus 
digitorum is seen with the nerve descending behind it : it must be divided when the 
nerve is to be exposed farther down. At first the ulnar artery lies to the radial side 
of the nerve, and then i)asse8 almost at once under it as it arches downwards and 
inwards towards the ulnar side of the forearm. The interosseous artery passes 
directly downwards to lie deeply upon the interosseous membrane. 

Below the muldle. Incision in the middle of the forearm between the flexor carpi 
radialis and the palmarLs longus. The muscular fibres of the flexor sublimis appear 
in the interval between these tendons, and its radial border having been exposed, iJae. 
muscle is dravm inwards. The large nerve lies upon the flexor profundus digitoruxn 
muscle, accompanied by the median artery. 

Af>ove, the tinnst-joint. Incision through the skin and fascia along the radial sid^ 
of the palmaris longus tendon. 

210. Palmar Cutaneous Nerve (Fig. 136). The palmar cutaneous branch 
the median nerve may be exposed by the same incision as that for the median it: 
above the wrist-joint, where it pierces the fascia and descends to the palm. 

211. The Ajiteiior Interosseoas Branch of the Median Nerve (Fig. 136) ^^ 
seen passing outwards from the median in exposing the latter in its upper thLxrd* 
The anterior interosseous nerve (with the artery) is exposed in exactly the sa»:*** 
manner as the median nerve in the middle third of the forearm. After the medi-^* 
has been exposed, the anterior interosseous branch may be seen upon its outer si-*^* 
passing deeply between the flexor longus poUicis and the flexor profundus digitort:*-** 
to reach the interosseous membrane. 
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(f) Forearm — Posterior Surface 



Incisions on the extensor surface of the forearm, the muscles of which are supplia 
by the posterior interosseous nerve, may be made along the whole length of tl 
ulna, as the dorsal branch of the ulnar nerve pass under the flexor carpi ulnaris qui — 
at the lower end of the ulna. Further, this incision lies along the radial border 
the extensor carpi ulnaris, which receives its nerve supply at a higher level. Incisioi 
may be made on the radial side in a line from the head of the radius to its stylo:— 
process, but commencing 2\ ins. below the head of the radius so as to avorT" 
injuring the posterior interosseous nerve as it pierces the supinator brevis, the incisic 
passing down between the radial extensors of the wrist and the extensor coinmua- 
digitorum. After retracting the radial extensors outwards and the common extensc-^ ' 
inwards, the extensors of the thumb are exjwsed with the posterior interosseoc 
artery lying in the interval between the abductor longus ix>llicis (the muscle pi 
farthest to the radial side) and the extensor longus iwUicis. In the lower half of tl^^ jg 

forearm, where the radial extensors appear from under the obliquely placed extensoL^ " '*"^-ft f 
of the thumb, the radius must be cut down upon between the latter and the tendon c— --^_ \-jg 
the supinator longus, the dorsal branch of the radial nerve being avoided. In th J^.^2 ==^i> 
lower third, to the ulna side of the muscles of the thumb, incisions may be mad-^^^^^,. 
between all the tendons on the posterior surface, because there are here no vessels o^ 
nerves to be avoided. _. 

212. Poaterior Interosseous Nerve (Fig. 137). An incision is carried verticall:;::^ -^ 
downwards from the head of the radius, along the radial aspect of the posterior surface ^. 

of the forearm, in the interval between the radial extensors and the tendinous extenso "^ 
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communis digitorum. The fascia is divided between the glistenii^ tendinous origin 
of the extensor communis digitoram and the muscular fibres of the radial ezteiuors, 
the latter being drawn forwards with blunt hooks. The supinator brevis muscle now 
appears, the fibres of which pass in a characteristic manner obliquely downwards and 
forwards. The nerve issues from the muscle about 5 cm. (2 in.) below the head of 
the radius, and at once breaks up into several branches. To expose the trunk of the 
nerve for a greater extent, the supinator brevis muscle is divide! in an upward direc- 
tion. The forearm is flexed and held in a position midway between pronation and 
supination. Longer branches of the nerve pass between the extensor communis and 
radial extensors to the extensors of the thumb and index finger, which lie upon the 
posterior surface of the radius. In the lower third of the arm the terminal branch 
passes on to the interoaseous membrane and ends upon the ligaments of the wrist- 
joint. 

The poiterior interosseous artery passes backwards above the upper border of the 
interosseous membrane, appears upon the posterior aspect of the forearm at the lovfet 
border of the supinator brevis muscle, and descends between the superficial and deep 
layers of extensor muscles. 



(gr) Palmar Aspect of the Wrist-Joint 

213. Ulnar Artery at the Pisiform Bone (Fig. 135). Its pulsation can here '^^ 
distinctly felt. As the ulnar artery l>ecomes the su])erficial palmar arch, it must ^ "^ 
ligatured in bleeding from the arch which cannot be otherwise arrested. An inci^S-' 







is made through the skin and fascia half a centunetre to the radial side of the p^' 
jection of the pisiform bone. After division of the fascia close to the pisiform ^'^^T^' \c 
cushion of fat protrudes and should be cut away. The artery lies under a considera 
amount of fat upon the annular ligament, the large ulnar nerve being nearer the bo : 
The tendon of the flexor caq)i ulnaris is seen descending to its insertion into 
pisiform, and the muscles of the ball of the little finger are observed passing do\ 
wards with the transverse fibres of the palmaris brevis muscle lying ujwn them. 

214. Median Nerve (Fig. 139). An incision is carried through the skin and t 
strong anterior annular ligament at the junction of the thenar and hypo-ther 
eminences. The large nerve lies upon the common flexor sheath and divides into t\ 
divisions, the outer supplying the thenar muscles (with the exception of the adductoi 
both sides of the thumb, and the outer side of the index finger ; the inner supplyir 
the two outer lumbricals, the ulnar aide of the index, both sides of the middle ai 
the radial side of the ring finger. 

(h) Operations on the Hand 

Incisions are often recjuired to be made in the hand in consequence of ths^^^^'^^ax 
frequency with which infective inflammations and abscesses are met with in this jmrr*^ "^ z::^ 
of the body. The arteries, esi)ecially of the palm, are large enough to allow of th- -^^-* 
direct application of a ligature. Besides the incisions necessary to evacuate dee^*'^^ 
collections of matter, and for the ligature of the vessels, there are those required ir*^ 
operating on the tendons of the hand, be it for inflammatory aflections of their sheaths 
or for suturing wounded tendons. 

On the dorsum we have to deal only with tendons and nerves which for the mosS" 
part can be felt through the skin, and hence serve as guides in making incisions^ 
Large vessels arc only met with behind and along the metacar})al bone of the thumb,, 
and these, like the nerves, can be felt through the skin. 

On the back of the hand a line drawn along the middle of the third digit uj^ 

to the wrist separates the areas supplied resijectively by the radial and ulnar nerves - 

The dorsal carpal arch and the metacarpal arteries are comparatively small vessels. 




Tlie extensor tendons at tho wriat have for the most t>art separate synovial sheath» 
whicli extend downwards aa far as the n;idd!e of the metacarpus. Oti the dorsum of 
the hand tlie radial nerve ean be felt over the base of the second metticarpal bone, and 
the dorsal branch of the ulnar nerve over tke base of the fifth metaca,rpal. Iti the 
inter>'al between tbe first and second inetacaqtalii, on the dorsum, the radial arterj* 
can also be traced upwards upon the base of the first metacarijal and then uixin the 
trapezium. 

The radial vein is visible as it ascends across the hollow between the tendons of 
the extensor secundi and extensor prinii internodij poUicia. 



(i) Palm of the Hand 

IIWATION 01* TBI StBUCTUBES WKICH CAN BE FELT BENEATH THK SkIN 



In the palm the vessela a,iid nerves rtrn in the intervals between the metacarpal 
bone*, while the tendons are placed over them : all lie under the strong palmar fascia 
which gives off processes to join the tendon sheaths ujhju the fingers. Between the 
processes the fascia endii in concave arches which, by means of tbe septa passing from 
them to be attached to tbe deep transverse ligament, serve to aeporate the flexor 
tendons and Innrjbrical mnsclea from the digital vessels and nerves. 

Under the palmar fascia is the bundle of flexor tendons with the lumbrical muscles, 
surrounded by a Mynovial sheath which reaches from the endii of the bones of the 
forearm downwarda to the midtlle of the metacaritu5. The flexf>r longus fMillicis 
possesses a sheath of its own. Under the tendons is a thin deep fascia which covers 
the interoftseou.^ muscles and tbe btmes. 

As landmarks for incisions in the region of the wrist, the following are to be 
mentioned; the pmfortn houf, with the insertion of the flexor carpi uhiarlsj and the 
ulnar vessels and nerve, which may be felt in contact with its radial aspect : upon the 
ulnar aide of the wriat-joiiit below the pisiform hone the projecting body of tbe 
tincifomi btme, upon which the dorsal branch of the ulnar nerve can be felt : a 
thumb's breadth Iielow, and somewhat to the radial side of the pisiform bone, at the 
mdial edge of the bypo-thenar eminence, is tbe hf/ok of fhe vncifomii below which the 
deep branch of the ulnar artery and nerve curves rc^uiid : the superficial sensory 
division of the ulnar nerve can be felt through tbe skin and rolled from side to side 
over the hook of the unciform : lastly, immediately above the hall of the thumb is the 
projection of the os tnijifdiLvi, over which the superficial volar branch of the radial 
artery, which may be felt through the skin, descends to complete the superficial 
palmar arch. Two fascial envelopes surround tbe wrist, one a part of the general 
fascial envelo[>e thickened by transverse fibres, the other situated deeply around the 
ligaments of the wrist-joint. Besides these, ujKsn the palmar a.spect is the strong 
anterior annular ligament which bridges over the tendons occupying the hollow of the 
carpal bonew, and gives origin to j*ome of the muscles of the thumb. 

215. Radial Artery at the Back of the Hand (Fig. 138), This ve.^sel goes to 
form the main part of the deep pkilnuir arch. 

Incision from the upper end of the tiri-t interosseous s|}aoc along the ulnar aide of 
tbe tendon of the extetiRor secundi internodii pollicis. The vessel can be felt here. 
The branches of the riidial nerve and vein which lie upon the fascin are to be avoided. 
The dissection is continued between the bases of the first and second metacarpal bones, 
upon which the artery lies just l)efnre it passes towards the palm, imder the tendinous 
arch joining the two heads of origin of the first dorsal interosseous muscle (abductor 
uidicis). The broad tendon of the extensor carpi radialis longior, which is inserted 
into the second metacarpal bone, appears upon the ulnar side. Th« artery has previously 
given off the comtnon digital tiranch for the forefinger and thumb, wliich may reailily 
be mi.stftken for the tiiain tnuik. 

216. Bftdi&I Artery upon Trapezium (Fig. 138). Longitudinal incision from the 
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lower end of the radinfl to the base of the first metacarpal bone between the jiromment 
tentloiiB of the extensor primi and extenaor secundi internodii iiollicis. The vessel 
can here be felt through the akin. In the subcutaneous tissue jiiirAllel to the tendoDs 
are the radial vein and nerve, which are to be avoided ; the latter can be felt npon 
the outer aide of the radius. The artery curses obiii]iicly beneath the above-mentioned 
stniftures ujion the scajilioid and external lat<;ral ligament. 

217. Dorsal Branch of the Ulnar Nerve (Fig. 137), The nerve may be distinctly 
felt upon the ulnar side of the unciform bone. It is exposed by a longitudinal 
incision extending from the lower end of the ulna downwards along the ulnar edge of 
the carjras. It lies either upon or in the faticia, after having passed backwards 
from the forearm under the flexor carpi ulnaris, 

218. Radial Nerve (Fig. I Z%), This nerve may be exposed by the same incision 
as that for ligature of the radial artery ujKin the traiiezium. It can be felt through the 
akin upon the outer a.^pect of the lower end of the raxlius, after having passed back- 
wards beneath the tendon of the supinator longus at the lower third of the forearm. 

219. Superficial Palmar Arch (Fig. 139). Longitudinal incision from the 
junction of the thenar euiinence towards the ring finger, the middle of the incifton 
being opposite a line drawn across the palm at the level of the web of the alxlucted 
thumb. The suj^rficial arch may be felt pulsating at the point where these two 
lines intersect. Mter di^ding the ekin^ the superficial faflcia (which is often of 
oomitlerable thlckneii.s)> and the fjtrong aponeurotic palmar fascia, the arch is at oncej 
exposed emt«dded in fat tiencath the smooth under-surface of the latter. The 
is the continuation of the ulnar artery, and at this point it curves outwards toiwards ' 
the thumb. Passing downwards from the arch are the common digital arteries. The 
arch lies upon the digital braticbea of the median and ulnar nerves, the latter being 
espoaed. If the artery cannot be found here, the ulnar artery may be lipaturtd at 
the pisiform bone. 

The vdnar nert>e may be exposed by the same incision. Its superficial division 
de!4cend» over the Look of the unciform bone, which can be felt through the skia^ 
The deep division passes tietween the abductor and flexor brevia minimi djgiti at 
the ulnar side of the hook of the unciform, and supplies the Htxnr brevis and 
opponenB minimi digit!, the two inner lumbricals, and all the interossei, together with 
the adductor pitllici.s, 

220. Deep Palmar Arch (Fig. 139). In contrast with the superficial arch, the 
deep arch is formed mainly by the radial arterj'. It gives off large branches to the 
radial .side of the hand, wLilist its interoeaeous branches are small. It does not reach 
80 far downwards as the superticial arch. To expose it, an inci-sion is made from the 
junction of the two thenar eminences along the o|>ponDn,s crea-se towards the index 
finger, the middle of the incision corresjMmding to the middle of the ball of the 
thumb. After division of the skin and {lalinar fascia the su]ierficial arch la ligatured. 
The superficial muscular layer of the thumb (oi*ponens pollicisj is exposed, and, 
together with the anterior annular ligament, is slightly incised at the upper end of 
the wound. At a deeper plane is the slender first lumbrit-al muscle ■B'ith the white 
flexor tendon of the index linger to it^ ulnar side. The di!4Secticin is continued along 
the radial side of the lumbrical between it and the thumb muscles. This exposes the — 

221. Outer Division of tlie Median Nerve, whidi divides into branches for the 
forefinger and thumb. These nervt's, together with the superficial muscles of the 
thumb (flexor brevis and abductor), are draii'n to the radial side. The transverse 
fibres of the broad adductor pollicis no^v appear at the bottom of the wountl. After 
division of this muscle, the deep arch will l>e expo.sed imme<Iiatcly under it, running 
transversely upon the deep fascia above the origins of the interossei muscles, a littloj 
nearer the wrist-joint than the superficial arch. The best means for defining exactlyl 
the seat of ligature h to feel for the proximal end of the first interoaseoua space on 
the dorsum of the hand. 

222. The Oommon Bigrital Arteries are exposed by dividing the skin and faticin 
from the superficial arcli downwards towards the web of the fingers. In adilition to 



tlie veBsela, which gradually become more Buperficial aa they descend, are tlie large 
digital branchea of the median and ulnar nerves. 



Tendon Suture and Plastic Operations on the Tendons of the 
Hand and Fingeps 

223. Operations on the Fingers, The oiierations which the surgeoa ia called 
upon to perform on the tingers consist ia the oi>cning of abacesscs, the removal of 
tumours, the resection of the small joint* for acute necrosis of the articular extremities 
and for tuberculous arthritis, uxeisifjii of an entire phalanx for tuln^rculous ostetuuyehtis 
(spina ventoaa), and, lastly, aitiputations for injuries and gangrene of the fingers. 

While we are scarcely ever culled upon to expose the small arteries and nerves, 
it 19 often neiiessary to make inci-sionft so as to avoid them. Aa a rule, therefore, 
incifiions, whether luade merely through the soft jmrts, or in resecting the bones or 
joints, should i»e placed on the lateral asjiects of thu fingers : dorsal and palmar 
incisiona are only made with the object of oi>ening sui^tpumting tendon sheaths, 
or for the i>urpoae of suturing divided tendons. The chief mass of the subcutaneous 
soft parta of the fingera is made up of the tendons^ which are absent upon the smaller 
lateral surfaces. The jiexor tendons lie u|ion the i>eriosteuni. Opposite the middle 
phalanx the deep tlcxor tendons pass through those of the superficial llexors. The 
latter are crescentic on tran^^verse section, with the convexity towards the bone, the 
former being eylindricah 

The two di\'isiona of the flexor sublimi-s tendon, after embracing the tendon of the 
fleior profundus, aai inaerterl into the lateral surfaces of the middle phalanx. The 
flexor profundus tendon, after jiassing through the slit in the flexor sublimis tendon, 
is inserted into the btise of the terniiniil iihalanx. x\s far aa the liases of the teniiinal 
phalanges the tendons are enclosed in a fibrous tube continuous with the palmar 
fascia, and from the heads of the metacarjial bones downwards they are surrounded 
in addition by closed synovial slieaths, which, in the ca^ of the thumb and little 
finger, approach and often communicate with the common flexor sheath in the palm. 
Viiicula tendjnum ])a,ss from the bonea and the capsule of the joints to the under 
aurfaco of the ten dona. 

The extensor tfndons of the fingers are attached by some of their fibres to the 
bases of the firnt ]ihalangea, upoa which they divide into three divisions. The 
tendons of the lumbrical muscles and iiiterossei (flexors of the first and extensors 
of the aecond and third phalanges) pass under the lateral divisions to join the middle 
portion and to be inserted along with it into the base of the middle j)halanx. The 
lateral portions, after extending laterally over the tirat interphalangeal joirits, unite 
again upon the dorsum of the second phalanx and are inserted into the base of the 
teraijifll phalanx, All the extensor tendons are Hat and fascia-like. 

The extensor primi internodii poUicis is inserted into the base of the first phalanx 
of the thumb ; the exten^^or secundi, jilaced somewhat dorso-ulnawardsi, is attached 
by all three divisions to the base of the terminal phalanx. 

As the terminal phalanjjes have tendinous insertions only at their bases, incisiona 
may be wade anywhere acconling to the indications ; that is to say, they may be 
placed either mesiully or laterally. 

The digital artfrUa aitd nenvs give off branches which jiaiis towards the dorsal 
asjiect of the second and third {jhalanges. Lateral iucisiouii over the middle 
phalanges are to l-c made nearer the dorsum, as the digital vessels and nerves come 
more into relation with the fiexor tendons. 

The italniar and dorsal digital vessels and nerves are of considerable size op]>osite 
the first phalanges, and here again the palmar vessel* lie more towards the tiexor 
tendons (the nerves being anterior to the vessels), so that inciaions may Ite made 
laterally. Towards the base of the first jihalangea, however, after the akin has been 
divided, the deeper incisions are to be curved toward* the palmar as]>ect of the finger 



LO WER EXTREMITY 3 1 1 



in order to avoid the broad tendinous insertions of the luinbrical and interosseous 
muscles. When a choice is possible, it is better to make an incision upon the ulnar 
rather than the radial aspect, because the lumbrical muscles (flexors of the first 
phalanges) wind towards the radial aspect of the finger. 



S. LOWER EXTREMITY 
Region of the Buttock 

Bratiches of the Internal Iliac Artery 

224. Gluteal Artery (Fig. 140). The place where the artery is ligatured may 
V)e ascertained through the skin by feeling for the upper edge of the great sacro-sciatic 
foramen, at the level of the upper end of the gluteal fissure and of the upper edge 
of the gluteus maximus muscle. 

The incision corresponds to the up])er two-thirds of a line extending from the 
posterior superior iliac spine to the upi)er border of the great trochanter. The skin, 
fascia, and thick gluteus maximus — the fibres of which run parallel to the incision — 
are divided. After division of the fascia over the lower border of the gluteus medius, 
the muscle itself is exposed and drawn upwards. On passing the finger under it the 
ui)i)er margin of the great sacro-sciatic foramen is felt. Here, above the upper border 
of the jiyriformis, the large gluteal artery passes directly backwards out of the pelvis 
and at once gives off large branches, the largest ]>assing outwards. The superior 
illuteal nerve passes out of the i)elvis along with the artery, and runs outwards 
between the gluteus medius and minimus, to end in the tensor fasciai femoris muscle. 

225. Sciatic Artery (Fig. 140). Incision corresponding to the middle two-thirds 
of a line extending from the posterior inferior iliac spine to the base of the great 
trochanter. The incision is below and jmrallel to that for ligature of the gluteal 
artery. The skin, the thick subcutaneous fat, the fascia, and the fibres of the thick 
gluteus maximus are divided. The lower border of the pyriformis muscle is visible 
under the gluteus maximus, and is clearly exposed with the finger. The artery, 
accompanied by the small sciatic nerve, appears from under the proximal end of the 
pyriformis. The nerve, after giving off large branches to the gluteus maximus, is 
continued vertically downwards under the fascia of the back of the thigh. The spine 
of the ischium and the lesser sacro-sciatic ligament which is attached to it serve as a 
guide to the place of exit of the artery from the pelvis. 

226. The Small Sciatic Nerve accompanies the continuation of the sciatic artery 
under the deep fascia along the middle of the posterior aspect of the thigh. 

227. The Great Sciatic Nerre lies directly u}x>n the bone, deeper than and 
extt'rnal to the small sciatic. It forms a very large and broad trunk, which may 
readily be felt lying upon the base of the spine of the ischium and descending upon 
the obturator internus muscle. 

228. Internal Pudic Artery (Fig. 140). Incision the same as for ligature of the 
.sciatic artery. 

The artery lies upon the posterior surface of the ischial spine, below and external 
to the sciatic artery, and accompanied by the internal pudic nerve. It is recognised 
by its re-entering the pelvis below the ischial spine. 



Iliac Regrion 

229. The Common Iliac Artery (and Abdominal Aorta) (Figs. 141 and 142). 
Keen has lately reported a case in which a patient was operated on for aneurism of 
the aorta. The aorta was exjrased and ligatured through the peritoneum. The 

20 & 





Fia. 140.— (a) aJJtl (/*) NepUrotomy, (c) Ligature of the scUtic ftnd intftniml pudio arteries, aJid 
exposure of the great iciatk, umiill sefntic, ond Intei-usI jtadio neives, {U) LigntOK of Uie 
glatt^ivl orlery and eipMUrti of tlie superior gluteal ut-rv*. 

The aortA Jividea into tbe two common iliuc arteries at tte umbilicus (at tlic level 
of ti horizontal line joining tke anterior superior iiiac spines). 
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The incision, which correspoiidH with that recommended by ilott, l>cgiiis at the tip 
of the elevecth rib oa the left side, descenda at first vertically downwards to a [joint two 
gnger-breadtha internal to the anterior superior iliac spine, and then obli<|Uely down- 
wards and inwards to a point two flnger-bpeadths abo%'e the middle of Poupart'« 
ligament. The akin, the stt{>erfictal faAcia, and the strong niuscukr layers of the 
abdominal wall, namely, the external oblique, the interntil rjhliijue, fiinl the thinner 
tranaversalis musule, each with its fibres running in a chtimt-teristic direction, are 
divided. The main branches of the lumbar arteries and nerve* he Iwtween the two 
latter nluscles. Next, the well-developed fascia transversalis and the estra-peritoneal 
fat are divided. The iwritoneuni is aepanited from the iliac fascia (which covers the 
iliftcua muscle with glistening transverse fibres), at first dtiwu wards, and then Uick- 
warda as far as the inner edge of the psoas muscle, and fr<:jUi here upwards aa far as 
the sacral prDiuontory. The tjetfrmil ctikmeous nert^e apiiears fmni beneath the psoas, 
and runs obliquely downwards and outwards uiK»n the iliac fascia. Running trans- 
veraely above the nerve ia the iliac branch of the itio-lvmhar arttrv. 

230. The next step in the disaection in tu raise the Spermatic Artery and the 
geniio^rurat tiervc, along with the Y^eritoneuni, from the surfiico uf the (lsjuis. The 
nerve dcfwenda ui>on the psoas, and its genital branch acc^iniimnies the si»ermatic artery 
into the inguinal canal to form one of the couHtituents of the cord. 

The genito-crurcU nervt has Ireen resected by Heinleiu in Ntirnberg, in a case of 

li^nuatic neuralgia, with severe testicular i»ains, spreading out over the inferior 

Tftbdoniiiial and upfier femoral region.'!. After he ha<l dividiil the akloniinal wall and 

etripped off the peritoneum, the common iliac artery was exposed na far as the point 

where the ureter crossies it. Both the genital and crunti bi^andies of the nerve Avere 

diatinetly visible, the former lying \i\mj\ and the latter cKise to the artery. 

231. The Ureter, which de.scends almost vertically in frtmt of the biftircation 
of the common iliac artery, is also {^tripped off somewhat farther towards the middle 
line, above the plaee where it croaaes the bifurcation of the common iliac to enter the 
true pelvis. The *jenit(H:rumt netm jjasses doVkiiwards close to the common iliac 
artery, and its crural division crosses over (lies upon) the anterior surface of the 

I external iliac artery. In front of the vertebral column is the bifurcation of the 
aorta. 

232. The Inferior Mesenteric Artery itas^ses vertically downwanls u(H>n the 
aorta, and may also be lifted off along with the iwritoneum. AWut 3 cm. above the 
bifurcation of the aorta a lumbar arterj^ iri seen jjassing outwards. 

The common iliac artery can, as |>roi>Qsed by Mitchell Banks, Marmaduke Sheild, 
and others, be more ca.sily ligatured, under certain conditiouH, by (^ptmntf the fttrito- 
neal cavity, 

233. latemal Iliac Artery. The internal iliac art«ry can be ligatured by the 
wme method as that described for the common iliac, or tnuisjterittjiieally with the 
patient in the Trendelenburg position, as has been suecest^fully done by Dennis and 
Treves. 

The artery passes forwarda from the bifurcation of the common iliac artery, ujion 
the inner gk^pect of the jtsoas muscle and in front of the aacro-iltac articulation. It 
then passes inwards and dow-nwards into the true pelvis. The ureter, which descends 
in front of the artery, i.y raised up along ivith the peritoneum. Accordmg to Baudet 
and Kendirdjy, the internal iliac artery has been ligatured for hypertrophy of the proa- 
tate, for ino[>erable cancer of the uterus, in excision of the rectum, for vascular 
tumours, and for aneurisms of the gluteal and sciatic arteries. 

Quenu and Duval recommend the tmnsperitj:)neal method with a tnesial incision, 
the peritoneum of the [Kjsterjor aMoniinal wall being divided over the promontory of 
the sacrum 3 to 5 cm. from the middle line. 

234. Uterine Artery. Thi,s artery is ligatured as a preliminary to hysterectomy 
(Snegireff), and with the view of producing atrophy of myouiata of the uterus. The 
following ift the prcKjedure recommended l»y Altoukhow : — 

The abdomen is opened in the middle line and a small incision is made into the 
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brofid ligaDient 1 cm. from the iEo]>ectinea] line behind and [.larallel to tke roond 
ligament^ the diasection being then continued behind the anterior layer of th« braul 
ligiituent for u depth of 1 2 to 1 6 mm. The ureter and the ovarian vein &dh«r? to the 
ptisterior layer of tht' Itroad ligament. 

235- External Iliac Axteiy. Incision ctoHO above and parallel to the luiiMlc 
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Fi'i. 143. — LigAturp of the deej) epigutiic artery. 



third of Poupart's ligament. Division of the skin and well-developed auperfic**** 
fasciii ; the sujurfifiiil (H[iiga.stric artery whtcL ascends vertically in the fascia must V^ 
divided. After dividing the tendon of the external oblique, the internal oblique (i*^** 
transverBalia nuiRrles are detached upwards from out of the groove of Toujiart's li^**^' 
went with the Iiftiidlc of the scJilfiel, and the dense tranevermlifl. fftscitt is divided. T**^ 
artery, together with some IjTnphatic glanda, lies beneath some fatty tissue un**^' 



PoQl>&rt's ligameiit, Intetnal to it is tlje vein, atid extLtrial to it the fascia of the 
p8oa£ niusfle. The nnferior cj'itral. nerve lies deeply between this muscle aiut the 
edge of the iliacus, about 2 cm, (J in.) external to the artery. Upon the artery is 
the slender cmral branch of the geuito-craral nerve, which supplies the akin of the 
inner half of the front of tLe thigh in its npijer part. 

The bracches of the external iliac artery, natiieSy, the deep ep{i^n«tric and the deep 
rircuvtjjex iliac arteriea, may l>e exposed at their origin above Poupart'a ligament, 
below the aMorainal muscles and the fascia transversa I is, by the same inciaion as 
that for the external iliac artery. 

236. Deep EpigEistric Artery in the Anterior Ahdotbinal WaU (Fig. 143). In- 
cisitm three fingers' breadth above and parallel to the inner half of roujiart's ligament, 
dividing skin, superticial fascia, the strong oblique fibres of the aponeurosis of the 
external oblique, and the transverse fibres of the aponenroisia of the internal oblique 
aud trans^versalii muscles, which fuse together to form the anterior layer of the sheath 
of the rectua. The outer edge of the rectus is exposed and drawn inwards. Beneath 
it, and covered by a very tliin Inyer of connective tissue (fascia transversaUs), is the 
extra-[ieritoncal fat, and upon it the arter)', ascending obliquely from below upwards 
and inwarda under the edge of the rectu.'i. JiftGT reaching t!ie under surface of the 
rectuB the artery ascends over the semilunar fold of Douglas to enter the sheath of 
the musfle. 

237. Deep Circoniflez Hiac Artery (Fig, 141), Incision aliove the outer third 
of Ponpart's ligament. Division of the fikin, the superficial fascia, the strong oblique 
fibres of the external oblique, the thick ascending fibre.'* of the internal oblique, and 
the tranaversalia nmacle, Between the two latter muscles are some vesisels and 
branches of the ilio-tnguinal nerve. The tpans%'ersalia fascia is now divided, aud 
the peritoneum is carefidlj raised from the iliac fascia. After division of the Qiac 
fascia the artery is found lying ].mrallel to Poupart's ligament ujwn the iliacU8 
miLscle. The external cutaneous nervu pas-^a obliquely downwards behind it. It is 
imp<:irtant to know the relation of ]mrt3 along thia Incision, as it is often employed in 
oj»ening psoas absceswee. 

238. Obturator Artery and Nerve (Fig. 144). The artery is a branch of the 
anterior diviaiun of the intcrntd iliac. 

The incision — the m.me as for ligature of the internal circumflex branch of the 
profunda femori.^j— descends vertically from a point a finger's breadth Internal to the 
middle of Pouftart'a ligament. The skin, superlicial fascia, and sniierficial layer of 
the fascia lata are divided. The internal «iphenou.'j vein which lies ui*n the fa.wia 
is drawn outward.'^. The strong iieotinea! faj*cia i.-* divided just internal to the femoral 
vein. After defining the outer border of the peel incus muscle, the latter is .-separated 
from the on pubis aitd frU^cia over the obturator esternus, and is drawn well inwardis. 
The strong transversely striated fascia over t\ie obturator externus muscle is now 
divided, and the. finger, passed above the upper border of the nuiscle, feels for the 
under surface of the horizontal ramus of the pubis, below which the artery leaves the 
obtunitor foramen accompanied by the — 

239. Obturator Nerre, which lies above it (Fig, 144), 
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Thigh — Anterior Surface 



240. Femoral Artery. It courses in a line from the middle of Poupart'a ligament 
directly doMriwitnJ^ towanis the middle of the jKisterior aspect of the knee-joint, and 
|»asscs from the iiuier towanis the jHJsterior surface of the fenmr at the junction of 
the middle and lower thirds of the lioiie. The incisions for ligaturing the artery, 
however, are made iilong a Hue extending from the middle of Poupart'a ligament to 
tJici ailductor tubercle, because in the lower piirt the artery is reached not from the 
front bqt from the inner asfiect. 

Ctfmmon, Jcmoini artery (Fig. 145), Incision jiarallel to and below the middle 




Pia lii —(1) Ugntom of proluodn ftmoTii artery and external circumttei art«iy. (2) Llg»tu« 
of obtttmtor wtery. 13) Ligatart of profimdft femom urtcry. — 
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third of Poupart^s ligament. Ligature of the aui>erfieial epigastric artery in the 
subcutaneoui^ tissue. Division of the superficial layer of the fascia lata below 
Poupart's liganient. The arter}% along with the origins of the deep epigastric and 
deep cireumflex iliac arteries, appears below the loiddle of the ligament lying upon 
the pubic bone, where it may be distinctly felt. The crural branch of the genito- 
crural nerve lies ujmn the sheath of the ves&el. Internal to the artery is the femoral 
¥«ui ; external to it the fascia covering the ilio-paoas, and beneath the faacia the 
trunk of the anterior crural nerve at the outer edge of the psoas. 

In the iipiter t/tird, at the apex of tScar/>a's truivffh (Fig. 145). The skin and 
fascia lata are divided along the line already mentioned. The sartorius is drawn 
outwards. Under this niust-Ie are the sheath of the vessel and brant^hea of the anterior 
crural nerve, the large internal saphenous nerve being external to the artery. The 
femoral vein is to its inner .side. Upon the fascia, external to the incision, is the 
middle cutaneous nerve, while the internal saphenous vein lies internal to the incision. 

Afjoit the ajieniwj in the addnHor infifjnui (at the Jower part of Hunter's canal) 
(Fig. 145). Longitudinal incision at the junction of tbe middle and low*er thirds 
of the thigh (reckoned from tl]e anterior superior iliac ajjine to the lower end of the 
femur), along the groove which can be felt between the adductor and extensor 
muscles. The internal eaphenoua vein ia avoided, and after division of the fascia, the 
Bartoriua muscle, which Ij* recogniiied by its longitudinal fibres, is drawn inwards and 
backwards, TLe dissection is continued down to the fibres wf the fascia covering the 
vastus internus, whieh are directed obliquely forward-s. This faacia is divided at the 
anterior edge of the white glistening tendon of the adductor magnus, to which it la 
adherent. The artery lies very near the bone, rosterior and esteraal to it is the 
vein, whilst the long saphenous nerve Ilea in front of the sheath. One mius^t take 
care not to pass too far backward-n — that is to say, behind the adductor tendon. 

f'/j/jcr Pari of PopUtml Artery {Fig. H5) — (a) From the Inaidd (Fig. 145). 
Incision behitid the prominent cord-like tendon of the adductor magaus, which is 
inserted into the adductor tubercle. Posteriorly lie the sartorius, the tendons of the 
gracilis, and semitendinosus*, and under the latter the muscular substance of the semi- 
membranosus. The long saphenous vein is found in the auVicutaneous tissue, After 
divisioD of the fascia the muscular &hve& of the sartorius ajipear. On the dissection 
being continued deeply Ijetwecn it and the tendon of the adductor magnus, the artery 
will >je found upon the hone, l>ehind the tendon, emljedded in fat. The [wpliteal vein 
lies posteriorly, and between it and the integuments is the interna! popliteal nerve. 
On drawing the sartorius nmscle backwards the internul sttpheumui nervr is exjjosed, 
accompanied by the sujjerficial branch of the anasfomuticn 7iiaff?ia arte?'^, both passing 
liackwards across the inner edge of the tendon of the adductor magnus. 

(b) From the Outside, Ligature of the [»opliteal artery below the opening in 
the addnctrtr magnns in the upjier jiart of the jtopliteal sjiace is easier done from the 
outer than the inner side. Incision 8 to 10 cm. (3iJ to 4 in.) long, extending upwards 
from the back of the external condyle of the femur through the skin and strong 
fascia lata. In front of the inci.'jion are the ilio-tibial Isind and the tendon of the 
Tastus eiternus, behind which the finger is pas.'^ed deeply towards the trigone of the 
fenmr, while the short head of the biceps is sejjiarated from tho bone with a blunt 
diflsector and retracted backwards. In the fat, along the inner edge of the biceps, 
M the jiopliteal nerve, su(>erficial to which is the popliteal vein, with the jtopliteal 
Iqirtcfy situated more deeply and to its inner side. 

241. Branches of the Femoral Artery — (a) Profunda Artery at its Origin, 
together with its External Circumflex Branch (Fig. 14}). An incision i» curried 
iOllinlly downwards from a jKtint two fingers' breadth bfluw and 1 cm. external lo 
ifci akiddle of Poupart'^ liganjent. The centre of the incision is to be o]ti>ositc the 
level of the base of the great trochanter, After divLsion of the skin and the strong 
fastm lata the inner edge of the sartorius Ls exjMjsetl and drawn outwards. Tnder 
it ia the inner edge of the rectus, close to whicli, eml>edded in fat, are the bmnches 

the anterior crurul nerve, which descend in front of the ilio-jisoas muscle near its 
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Fm. H:>. — (1) EsterJiftl culaueous werve, (3) C'otnmou fi-moml artery. (3) Femoral ju-lery. (4) Ft'nitifil 
artery at tUe oiieuing ill tlia uddtittor umgiius. (6) Femoral artery at tliu lower euU of the ftniBr. 
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Insertion. On drawing the nerves outwards, the outer aurtace of the femoral arterj' 
appears, with the profuoda artery pa-saing outwards and downwards from it ; whil^jt 
arising from the latter ia the external circumflex arterj'j which piu^-sca transversely 
outwards beneath the rcctas. The point of origin of the vessol corresponds to the 
lower part of the palpjible projection of the iliojisoas muscle. 

(b) Tlie Termiiial Branch, of the External Gircomflez Artery lie-s ni>un the bone 
a fingers breiMlth below the ina'»t outwardly [jrojecting part of tJie great trochanter. 
It may be eipoaed by a transverse iricisioa divitllng the skin, the strong fascia lata, 
the tendon of the gluteus nmximus, and the glistening tendinous covering and inuscukr 
fibres of the vastus extenuis. 

(c) Profonda Artery at the Upper Edge of the Insertion of the Adductor 
L011SI15 (Fig. 144). An incision in nuule through the skin and fascia at thti junction 
of the up^le^ and middle third.'? of thi* feuuir a hand-breadth Ix-low the fetid rjf the 
groin, in the same line fm for ligature of the femoral artery— that 15, iu the groove 
where the bone can be felt between the adductors and extensors. The sartoriuft ja 
drawn outwards, but instead of dividing the deep fascia over the vessels (sheath of 
Uie ves8eU)j as is done in ligAturing the femoral artery, the fascia over the adductor 
longus is divided internal to the femoral vea^ela, a»d the dissection is continued 
deeply along the tibrea of the adductor longus towards the hone, aa far as the inner 
asjiect of the vastus internusi, the fibres of %vhicli pass obliipiely downwards ainl 
forward.s. The artery will be found at the posterior attached edge of the vastus 
inteniuij iinniediately above the njij-ifr end of the insertion of the adductor longua, 
under which it is continued tlownwards. 

242. The Internal Circumflex Artery (Fig, 146) ariBCs as a rule from the 
common femoral ; in many cases, however, frojn the profunda fcninri.*. An incision 
ia carried vertically downwards from a point a linger's breadth intertui! to the middle 
of Poupart's ligament. The long taiphenous vein, which is met with uiwn the fascia, 
is drawn outwards. The iiectineal faacia is divided internal to the fiapheuous otieiiing, 
80 as to expose distinctly the muscular fibres of the jiectineus. The artery passes 
above the outer border of this mu8cle above it.8 insertion intti the femur, and thence 
along the lower border of the obturator externus directly dowTiward.s and backwards 
to the inner aajwct of the femur, where it giveis off a large branch which i>asseii 
mwurds. 

The artery is freed from the fatty tissue at the inner a.-'ftect of the feujoral vein, 
\Vlien arising from the profunda artery it pissc-s inwards liehind the femoral vein ; 
but when from the conuiioii fenmral it occasionally passes in front of the vein. 

243. Anastomotica Magna Artery (Fig. 145). Incision through the skin and 
strong fascia along a line extending vertically upwards from the ailduct(>r tulwrcle of 
the femur. The sartorius luusclo i.'* drawn backwards. Under it, embedded in fat, 
is the long saphenous nerve accompanied by the sujwrlicial branch of the anastouiotica 
magna artery. To find the deep branch, pass in front of the promiueut glistening 
tendon of the adductor magnua towards the bone in the .substanc«! of the vastus 
internus. The artery arbea from the femoral in front of the ojiening in the adductor 
magnus, so that it may be ligatured by the same inethrxl aa that for tlie femoral 
itself. The su[(erior internal articular branch of the popliteal artery is seen lying 
transversely up<jn the Iwne above the internal condyle. 

244. Anterior Crural Nerve (Fig.<i. 144 and 145). This nerve may be ex:[>osed 
by the ftamc di*ij*cctioii as for ligature of the external circumHex artery ; or it may 
be exjuhscd by niaking a traosverse incision Ixdow the middle third of Poujmrt'a 
ligament as if for ligature of the common femoral artery. The incision through 
the fascia lata is prolonged outwards through the sheath of the ilio-]^»soas niuscle, 
immediately under which, along the inner asjHM't of tlie muscle, i.s the large iverve 
breaking 11 p iiit<i sevenil liranchcs, 

245. The Internal Saphenous Nerre (Figs. 147 and 153) accomimniea the 
femoral artery as far as the opening in the adductor magnus, lying at first external 
\i} and then in front of the iiheath of the vea<3elii. 

21 
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To expose the nerve tibow, tlix internal condyle qf the faiiur an iucidon is ibwie 
in front of the fiartorius, under which the nerve pusses downward* and backwftnU: 
the nerve lies at tht wJge of the tenckin of the addiu-lor njagpua. 



IntwiMl atphenotit v, 
litt«ni»l circnmilox a. 



orer addnetor lone. 
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Fio, US. — Ligature of the internal circiimfl«a artery. UggXvm of Ibe jirofmnUa arterjr. 



246. The long Saphenous Vein is ligatured at it« upjier end for the cure of 
varicose veina (Trendelenburg). It is easily ligatured, as its courae is visible as fw 




Oulracnemiua lu. {outer heuL) 



Flo, 148.— {1) Greiit dciitie nervs at the fokl of the buttock. (2) The same in tbe m[ddle of the tWl!^'. 
(3) External iiopliteal aaU muaculo-cutaneous ucrvee. 



Thig-h — Posterior Surface 



k 

H 248. Great Sciatic Nerve (Fig. t +8). For its espoaure where it enters the buttock, 

^fce ligature of sciatic artery (Fig. 140). 

To eipo&e it at the vp/ier pari of t/m t/a^^h, a vertical incision i» made descendiog 
from the fold of the buttock from a {joint midway between the tuber iachii and the 
posterior border of the great trochanter. After diTiaiou of the skin and fascia, the 
lower border of the gluteus rnaximiia i.s ex]josed and drawn upwards so as to espoae 
the outer edge of the biceps, which runs obliquely downwards and outwards. Between 
the fascia lata and the bicep.s is the sinall .sciatic nerve. The large trunk of the great 
sciatic nerve lies deeper under the outer edge of the biceps, which ia to be drawn 
inwards. In the same region, Ijiit deeper aiid more internal, is a branch of tlie sciatic 
arteiy, which may he ligatured where it lies ujion the atlductor niagnus iiui.'scle, 

Bdow the midtUt of the ihirf/i^ Incision u|Jon the yiosterior aspect of the thigh 
midway between the semitendinosus and .lemiiaeiiibranoaus internally and the bicepa 
externally. On the .skin Lieliig divided, the small sciatic nerve appears either upon or 
under the fascia. On passing deeply between the above mu-scles we find the great 
sciatic nerve lying upon the ] posterior surface of the bone, having already frequently 
di^-ided into its two main liranches. 



I 



Popliteal Space 



249. Popliteal Artery ( Fig. 1 49). A vertical incision is made over the middle 
of the popliteal space opiiosite the knee-joint. The short saphenous vein ia to be 
avoided at the lower part of the incision. It ascends between the two heads of the 
gastrocnemius and ojiens into the popliteal vein. To its outer side is the commuaicans 
fibularis nerve. The dissection ia continued through the fat to the inner side of these 
atmctures and between the heatis of the ga,strocnemins. The internal popliteal nerve 
is the first structure to ajipear. When this is drawn outwards the popliteal vein 
comes into view, closely bound <lown by a strong sheath to the subjacent popliteal 
artery, which lies above upon the fat covering the femoral trigone, and below upon 
the popliteus muscle. 

250. The External Popliteal Herve (Fig. 148) may be distinctly felt (and even 
Bt^en) behind the head uf the tilmla, and still more distinctly ujion the posterior 
surface of the external condyle of the femur. 

An incision is made along the pasterior edge of the tendon of the biceps, superiorly 
over the palpable prominence of the external condyle, inferiorly along a line extending 
upwards from the |X)sterior Ixjrder of the hesid of the fibula. The nerve tie* 
immediately under the deep fa'icia at the outer edge of the gastrocnemius, and pierces 
the peroneiLs longus muscle below the head of the fibula. 

251. The communicatiiig Peroneal Nerve is given off from the external popliteal 
(Fig. 148) above the heafl of the fibula. This nerve may also be felt through the 
skin upon the external condyle of the femur. 



Ii* 



Leg— Anterior and External Surfaces 



252. Anterior Tibial Artery (Fig. 150). The course of the anterior tibial artery 
ia indicated by a line extending from the projection at the anterior aspect of the 
outer tuberosity of the tibia (midway between the tubercle of the tibia and the 
head of the fibula) to the mid-[Kjint between the two malleoli. 

it4 upper end. An incision is carried doiA^warda from a point midway between 
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the toberele of the tibi& auul th« head of due fibnlik begmnin^ « thumb's braadth 
below the oater caberwity of :h!} cibc^ Af:«r •iiTuion oc the skin and fucta. the 
oater ed^e of the tecdinofu ''/ri;:!!! oc die tibialis loticnd, vhioh aieeB fcoat tlie oater 
tuberosity, \a seen : tt corres^oc'li :■.• ihc intermnacoLar 5pai% between the tibialis 
antietu aiui the extensor l>>(uu.« •iiziti}nm. Thu space is now o{)eiied i^ with the 




.(Mar h«*l pHtrarsemiu m. 



BsMiarShBia. 



Fig. 14!*. — Ligature of popliteal artery. 



finger down to the intercsseous membrane, through which the artery passes from 
W'hind forwards, about a finger's breadth below the head of the fibula. The anterior 
tibial nerve reaches the artery somewhat farther downwurds, coming from the outer 
side under the extensor communis digitorum muscle. The transverse branches of the 
nerve to the tibialis anticus are given off very high up. 

In the mi/hlle third. An incision Is made 3 cm. (rather more than an inch) 
external to the anterior edge of the tibia along the palpable and often visible furrow 
at the outer border of the tibialis anticus muscle. The fascia is divided along the 
white line corre8i)onding to the above furrow (a second white line somewhat farther 
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outwards corresiMnds to the intermuscular septum between the extensor kmgiu 
hullur-Ls and the extensor longus digitorum), and the finger is passed down to the 
intoros.-4<;ou8 lucnihrane, u|)on which is the ajrterj, under cover of the mnscniar fibres 
of th<; tibialis anticus, between it and the extensor longus hallucis. Hie anterior 
tibial nerve lies ni>on tlio outer side of the artery. 

In the lower third. Incision at the outer edge of the tendon of the tibialis anticus 
^th«; firHt large projecting tendon which lies external to the anterior border of the tibial, 
Ix.-tween it and the tendon of the extensor longus hallucis. After we have divided the 
Hkin and the strong fascia, the last-named tendon is clearly exposed and drawn 
outwardH. The finger is now i>assed down towards the outer surface of the tibia. 
The firrtt structure to api)ear external to the muscular fibres of the tibialis antiros 
muscle is the anterior tibial nerve, beneath which is the artery. 

253. The Anterior Tibial Nerve close to its Origin (Fig. 151). The incision 
extetidri ddwnwiinlH through vMax and fascia from a point opposite the outermost iiart 
of the oiitfT tiilicroitity of the tibia, a finger's breadth in front of the head of the 
fibula. The interninscular septum is indicated by a white line extending obliquely 
downwurdrt an<l f<irwards, and the dissection is continued along it between the 
t(!iidinoiiH cxtcnHor longus digitorum and the peroneus longus. The anterior tibial 
nerve li<-H deeply in the alK)ve-nientioned septum, and ])a88e8 obliquely downwards 
and inwards l>elow the head of the fibula under cover of the extensor longus 
di;.'it.onini, wliilHt the mnsculo-cutaneous nerve extends vertically downwards along 
the Miuie interval. 

In its further course the anterior tibial nerve accompanies the anterior tibial artery 
in its entire length, and can be exposed by the same incisions. It lies to the outer 
At\t: of tin- iirtfry, exri-pt below, where it lies upon its anterior and inner aspect. 

254. The Musculocutaneous Nenre (Fig. 151) in the tipper tliird of the leg is 
i-x|Kini-<l in the sjinie wound as that just nmtle for the anterior tibial ner\-e below the 
hcjid of the fibula. 

In thn iniildiv third of the Icf/. Divide the skin and fascia along the anterior edge 
of tli<; proniiiieiice of xXw. i)eronei nmscles (longus superiorly, brevis inferiorly), and 
I»a.-.H in In-tween these muscles and the extensor longus digitorum. On drawing the 
pcroiHuil niiiscIi-H outward-s, we find the nerve at the bottom of the interspace, becoming 
more .^ii|icrficiiil ns it (K'Sirnds. 

Tlie nerve pierces the fascia at the junction of the middle and loicer third* of the 
III/, where it may lie exposed l)y an incision midway between the anterior lx)rder of 
the tibiii iiiirl the posterior border of the fibula. The nerve can occasionally l)e felt 
tliroii;;|j the skin in this situation. 



Leg — Posterior and Inner Surfaces 

255. Posterior Tibial Artery above the Origin of its Peroneal Branch (Fig. 

|. '/_';. Ineision downwards aloiij,' the middle line, beginning at the level of the heail 
of the lilmla tlire*? fingers' breadtli Iwlow the jwpliteal crease. In dividing the fascia, 
the sliort saphenous vein and comniunicans tibialis nerve are avoided and drawn out- 
warils. The line of junction of the two heads of the gastrocnemius is sought for, and 
the tendinous raphe is freely divided. The large vessels and nerves to the heads of 
the gastrocnemius are dniwti aside. IJeneath the outer head of the gastrocnemius ia 
the upper liorder of the soleus extending obliquely from above downwards and 
inwards ; and upon it. also passing downwards and inwards, is the slender tendon of 
the i»lantaris nniscle. The posterior tibial artery begins at the bifurcation of the 
popliteal, opposite the lower Inyrdcr of the po})liteus and upjMjr border of the soleus 
muscles. The eilgi! of the latter muscle mu.st be drawn downwards, or lx?tter nicked, 
in order to reach the posterior tibial artery, the corresponding vein and nerve being 
drawn outwards. The anterior tibial artery imlsscs to the front through the inter- 
osM-ous UK'Tnliranc about 2i inches below the line of the knee-joint (a finger's breadth 



line extending from the lower edge of the internal tuberosity of the tibia to a point 
midway between the internal nmlieolus and the tendo Acbitlis. 

hi th^ upper half. The incision lies half-ao-inch behind the inner border of the 
tibia. The long saphenous nerve and vein (the latter in front) run in the line of 
the incision, and care must therefore \m taken to avoid tliem. After division of the 
fascia the inner border of the gastrocneniitis app>ears, and is drawn a.nide with a 
btunt hook. The ob1i(|ue fibres of the subjacent aoleus are now seen arising by a 
broad attaehinent from the tibiti. They are to be divided until the strong obliijuely 
atriated deep fascia which is nttacherl to the i>oaterior surface of the tibia is exposed, 
on dividing which the muscular fibres of the flexor longua digitorunr come into view. 
The fiuger is now introduced into the wound and directed outwards between this 
muscle and the fascia covering it, when the arterj' will be felt lying ajjon the tibialis 
posticus muscle 1^ inch beyond the inner border of the tibia. The large |H>sterior 
tibial nerve is beyond the artery — that is to say, to its outer side. The tiliialis 
posdcoa muscle lies upon the interosseous niembraoe. One niuat be careful not to 
pasta between the tibia and the flexor longas digitoruni. The niistake which \& most 
frequently made is to \m.m in between the gastrocnemius and the soleua, instead of 
dividing the whole thickness of the latter. 

In the lower thirif. An incision is carried downwards from the angle at the 
upjier end of the visible and jiiilpable furrow between the inner border of the soleus 
Olid the deep flexors (the tlexor longus digitoruni lying next the inner border of the 
tibia). 

The long saphenous vein and nerve are to be avoided in dividing the skin and 
fascia. The free inner border of the solea^ ia then exposed and drawn Ijackwards, 
when the tendon of the flexor longus digitoruni (with its muscular fibres I>ehiud it) 
Avill be seen lying u|>on the tibia. On dividing the thin fascia covering the deep 
Hle;xor», the artery will Ite found immediately under it to the outer side of the flexor 
longus digitoruni. The po.steriar tibiiil nerve lies still more external. 

Behind the. interwil mntUf^m, Incision midway between the posterior border of 
the internal malleolus and the tendo Aehillis, dividing the akin, superficia! fascia, 
and the .strong transversely striated deep fascia. Between the internal malleolus 
and the artery are the tendons of the tibialis posticus and flexor longus digitoruni, 
which lie in tlie order mentioned from liefore backwards. Behind the artery is the 
large posterior tibial nerve, and behind it again the tendon of the flexor longusi 
hftllucis. In this ojieration care must be taken not to jmss in amongst the (at lying 
in front of the tendo Achiliis. 

257, Istemal Saphenotia Nerve (Fig. 153). At the knee. An incision is made 
immediately behind tlie inner t(ilterot«ity of the tibia at the jrosterior edge of the 
■artorius, lieneath which the nerve tiesceiids, in the groove between it and the tendon 
of the gracilis. The internal siijibenous vein, which can bo felt through the skin, 
lies ujKin the fascia in front of the nerve. 

In ihe hg. Tlic nurve, jiccompanied by the internal saphenous vehi, runs for its 
whole length along the inner bonier of the tibia, and in the line of the incisions for 
ligaturing the posterior tibia! artery. 

At the (iHkle-jaint. The nerve along with the internal saphenous vein can be felt 
at the anterior t.Mirdi'r of the internal malleolus. 

258. Peroneal Artery (Fig. 151). The peroneal artery arises from the jiost«riot 
tibial in the up]>er third of the leg. The course of the vessel is indicated by a line 
contmued from the jjopliteal artery down along the inner [art of the ixwterior surface 
of the fibula. The jtosterior surface of the fibula may be felt through the skin along 
the whole length of the leg. The incisions for ligaturing the artery are made along 
a line dniwn from the |K>sterior border of the head of the fibula to a point midway 
betwr.'cn the external malleolus and the tendo Achiliis. 

In the uji/jer /»irt of the hij. Inci.'^ion at the iKwterior surface of the fibula 
behind the peront-ai musflea. The communicans tibnlaris nerve is exjtosed, and the 
de«p fascia is divided behind the peronei. The origin of the aoleus ia deUched from 



_ fibula and from the gllatening tendinous fascia covering the fJexor loDgus hallucis, 
tfliich lies u[ion tlie pasterior surfftce of the boae. After dividing this fawcia, we 
coutinue deej/ly the dissectioti lx.'twt>fii it <md the flexor longus hallutia, uutji the 
oblique inner Iwrder of the latter ia reached, above whioh the arturj- vvil] Itt- fotuid 
previous to its entering the substance of the mu^clo. The iH>Btcrior tibial nerve lies 
still deejtcr — that is to say, internal to the artery, 

In t/m iuitfcr ffi/f. Incision again at the posterior fttirface of the fibula. After 
division of the fascia, the thick outer Ixjrder of the soleus is ex]>osed and drawn 
imvardw, exjiosing Ijeneath it the fibrea of the Hexor longUK halluci>«, covered liy a 
tendinous-looking fascia. On separating tho flexor longu.s halhit-is from the itont^^rior 
stirface of tho fibula, wt* find the artery at the ontei' border of the tibialis iicwtiutw 
muscle which lies U]ion the intero.saeoUH ni<!iiiltraiie, 

259. Cutaneous Snuicli of the External Popliteal Herre. Tbii^ nerve anses 
from the external jwpliteal in common with the communicjins fibularia. The latter 
deeeends ufiftn tho posterior surface of the limb to unite with the comnmnicans 
tibialis in the lower half of the leg to form the external sajibenous nerve ; the former 
pierces the fascia at the ot:ter aspett of the up|ier third of the leg and sujiplies the 
skin upou its outer surface. (In sciaticiv the \m.in is often particularly severe along 
the area of distributiori of these brancheH.) Tlie branch of the external i>opliteal 
from whick these two cutaneous nerves spring is exposed by the same incision as that 
for the external popliteal nerve itiielf, namely, along the edge of the bice[)« tetulon 
behind tho external condyle of the femur. 

The Exfertml S'lp/umou^ A'erve (Fig. 161) b e.TC[K»sed by making an incision 
midway between the external malleolus and the tendo Achillis, the nerve lying either 
upon or under the fascia. In fr'vit at it ia the external saphenous vein. 

260. CommuniGans Tihialia Nerve (Fig. 152). Tbi» nerve has already been 
expoaed in Ligaturing the jKipliteal and the u|i].>er jiart of the jHisterior tibial arteries. 
It accompanies the external sajdienous vein, descends vertically ujfon the fascia along 
the luiddie of the upper twotliirda of the calf, and unites with the communieans 
flbiikris to form the external saiilioiiousi nerve. 

261. The Posterior Tibial Nerve (Fig, 153) accomijanie$ the posterior tibial 
artery, which it crosjsea from within outward* at its up|ier (lart. 



Foot 

Plantar Vessetn and JVmitj*. The deoiwr structures which lie along the middle 
of the sole of the foot are covered by the flexor brevia digitorum, so that to exi«isc 
them we pass in (analogous to the pabn of the hand) at one or other si<lo of thLe 
muscle, between it and the two lateral masses of muscles, the sujterficial ones being 
the abductors of the great uiul little toes. 

262. Plantar Arteries at their Origiii from the Posterior Tibi^; (Fig. 154). 
An incision beginning a finger's breadth Ijchnv and in front of the sustentaculum tali 
is carried horizontally backwards along the inner border of the foot alwve the 
prominence of the aMuctor hallucis miiBcle. After division of the skin and fascia 
the atiductor hatlucia is exposed, and se]»arated downwards from the subjacent deep 

ifaacia, On dividing the latter we tiud the [ilantar vessels op|ioaite a line continued 
downwards froni the posterior boi'der of the internal mal]e<>lua. Tlie itosterior tibial 
nerve lies immediately Inflow the artery. 

263. Internal Plantar Artery and Nerve (Fig. 1 55). Inci.niou in a line from 
the poiut of the heel to the great toe, beginning in front of the iiatl of the heel and 
extending forwards. The skin, a thick layer of fat, and the dense longitudinal fibre-s 
of tho plantar fascia are divided. The muscular suksUince of the alKluctor hallucis 
is exiwsed, and the artery is fomid i>fl.asing under it into the solo. The Hexor brevis 
digitorum lies external t^.i the artery, 

264. The Internal Plantar Nerve lies beside the correajjonding artery, which 



h much smaller. Both stractnrea &re covered by a thick layer of fat^ and braeatli 
them (deejier) is the tcntloti of the flexor longtw hallucis. 

265. External Plantar Artery (Fig. 155), Inciiiion from immediately in from 
of the ball of the heel forwards in the direction of a line from the point of the k«l 
to the fourth tcKS. On division of thu skin, abundant fat, and the stroi^ plantsr 
fascia, the muscular fibres of the adjacent edges of the flL'Xor brevis digitoruui and 
abductor miniwi di^tt are exposed, and the iirterj' is found lying lietweeu them, 

269. Tlie External Plantar Nerve (Fig. 155) lies Iteside the cojrespoudiug 
artt'rv, t)it.' ftininr lielnj? reiati^tly mtulj .snsaUer than the latter. 

267. The Plantar Axcb at the first Interoaseous Space (Fig. 1.55). An inciiioH 
is made kickwards in the hollow ovitaid'." the ball of the great toe» in the ilirettion ni 



Intwiul nulleoln* {towar btHdn-). 




iirterf. Paiteriwly, tba 



a line from the second toe to the point of the heel, through skin, abundant fat, and the 
strong [ilantar fascia. Upon the inner side of the wound is the tendon of the tlexnr 
longua hallucis along with, posteriorly, the muscular fibresH of the abductor hallucis, 
and, antt-riorlj, those of the flexor brevis hallucis : these structures are drawn Inwards. 
Upon the outer aide of the wound h the large internal planter nerve with its branches 
to the second ftnd third toes ; these are drawn towards the little toe- The nerve to 
the great toe does not come into view. The short flexor tendon of the second toe 
and the subjacent long flexor tendon with the first lumbrieal nuiBcle are exposed and 
drawn outwards, the jjowerful adductor hallucis rauacle which lies stiil deeper l*iiig 
then ex]X)aed. After cutting through this ransele the artery will be found lying 
deep at the first interosseoua space where it joins^ the doraalia pedis artery. The artery 
Ilea upon the interosseous muscles. To the inner side of its termination is the pro- 
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jecting border of the first metatarsal bone, to the base of which is inserted the tendon 
of the peroneus longus muscle. 

268. Donalis Pedis Artery (Fig. 156). The course of the vessel is indicated by 
a line extending from midway between the two malleoli to the hinder end of the first 
interosseous space. 

At the ankle-joint. The skin is divided longitudinally midway between the two 
malleoli. The internal branch of the musculo-cutaneous nerve is seen running in the 
direction of the incision, and is drawn outwards. The fascia, along with fibres of the 
anterior annular ligament, is divided over the tendon of the extensor longus hallucis 
(here partly muscular), which is drawn inwards. The artery is now exposed, the 
anterior tibial nerve lying upon its outer aspect. 

Below the ankle. Incision along the line already mentioned. The inner branch 
of the musculo-cutaneous nerve which lies upon the fascia is drawn outwards. Under 
the fascia lies internally the tendon of the extensor longus hallucis, and externally 
the innermost tendon and the muscular fibres of the extensor brevis digitorum, which 
on being drawn downwards and outwards exiK)ses the artery which lies beneath it 
upon the tarsal ligaments. The anterior tibial nerve is upon the outer side of the 
artery. 

Where it dips dmon into the first interosseoits space. An incision is made through 
the skin and fascia between the bases of the first and second metatarsal bones. The 
internal branch of the musculo-cutaneous nerve is avoided and drawn outwards 
along with the internal saphenous vein. Internally is the innermost tendon of the 
extensor brevis digitorum, and still farther inwards the broad tendon of the extensor 
longus hallucis. The artery, with the cutaneous termination ' of the anterior tibial 
nerve lying upon it, api)ears from beneath the outer edge of the extensor brevis 
tendon, and gives off the large first dorsal interosseous branch. 
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little injury as possible^ ntid which preaervt; aUo the in'rve-KUp|ily of the DittsclcH 
by preserving the smaller branches. We must keep in mind the im]xirtfl.nce of 
Individual mu^les and their insertions for the function of the joint. Frotu this 
point of view some of our methods may well deserve preference. 

Lastly, then? has been a distinct advance in the mode of preserving the attAchmente 
of the ligaments and tendons. Kimig and Tiliiig introduced the admirable [tlan of 
chiaeUing off these stracturtty along with the bony process or shell of cortiail bone to 
which they are attached. Wo have to endeavour to spare the cortex of the bone not 
only for the anke of the e|iiphysi9, but also to ssave as much of the periosteum aa 
|joasible, so that now we separate the [>eriosteum along with a aui>erficial layer of 
bone with a sharp raspatory In order to ensure a better preservation of the germinal 
layer of the periosteum. The preservation of a thiu layer of bone leads to more 
new formation of bcme than when the fterirjsteum alone is seimrated. We therefore 
considLir that, when it can be conveniently dune, the iiubcortical method of rewction is 
better than Langen beck's .subperiosteal method, or than Ollier's JsubijerioBteo-subcapsylar 
method ; and it may nilso be pointed out that union occurs more rapidly, so that less 
jain is eau-sed by the early attempts at moveineat ; for, tendinous and ligamentous 
attachments are 8j)ecially sensitive, and therefore delay the early resumption of active 
movement which is ao important to the [irotluction of a good functional result. 

The modern method for typictvl excisions which is most to be recommended seems 
to us to be the following : — 

(1) To employ as .simple an incision as {lossible (Langenbeck), s^^ecial care being 
taken not merely to place it in the intervals l>etween the muscles, ligamente, and 
tendons, but tr) carry it down to the bone in such a way that the siiialleiit vessels and 
nerves can be avoided, and aliso to place it in the frontier line between the muscles 
supplied by difftreut nerves. 

(2) To detach subcortieally the Civ]>sule, the jieriosteum, and the ligamentous and 
tendinous attachments, and to remove all the diaeused bone with the articular 
eitremities, should this be deemed necessary in order to obtain a better functional 
result. If attention he paid to these pointti, with strict aaepttie precautions, arthr<^^itoiny 
can be undertaken with Iwnefit in the early and mild stages of joint diseii;^?, What- 
ever statistics are brought forward at the present time, even tn connection with tul>er- 
culsr inHuniination-s of joints, early and comjilete eijmsnre of the joint, viHth thorough 
removal of the tubercular tissues, ooitibiued with the nibbing in of iodoform, i.s the only 
means of obtaining a rapid and jftrmanent cure. How often do we believe that we 
have oompletely removed a circumscribed caseous ffx:iis from the (latellti, hmnerus, etc., 
through a small inci.>4Jon. until the onset of a diffu.'je tuberculous arthritis shows us 
how much better it woukl have been to have thoroughly of^ened the joint at first. 
When we consider the distressing and tedious course that follows non-operative treatment 
in the various forms of siin|^le plastic arthritis and in the proliferative, deformativej 
and adhesive forms, raotlern surgery is still far too timtd, only a few surgeons being 
distinctly in favour of arthrotomy. The reason of this timidity lies in the fact that 
one keeiis too much to the older methods of exciaiou. The incisions we suggest 
here are not intended merely for resections, but ef|ually also for 8iin]>ly oi>ening into 
a joint (arthrotomy), for excision of the joint-capsule, or even of the ftrlicular cartilage 
(*rthrectomy). 

The method empIoye<I tn expose a joint should in no way bind the surgeon m^ to 
what he is to do next. The incision should be eLpudly suited for CiV.'sea where, after 
opening the joint, nothing further needs to be done, or where part or alJ of the 
Hyrtovisd membrane, or the articular entls of the bone.s, need to tie removed. The tirst 
incision remains the t*ame. For all the large joints we have come to employ one type 
of incision which may he termed the "hook incision," which will be descrilted under 
the individual operations. 

In arthrrttomy, for example, in evacuating an efftision, or in removing a loose liody, 
the incision is carried into the joint cavity through skin, aponeurosis, capsule, and 
vnovial luenibrane. 
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In performing arthrectomy the incision is only carried down to the diseased and 
thickened synovial membrane (generally tubercular), and the fibrous cai>sule is stripped 
off it, so that the synovial membrane can be removed in one mass (like a tumour) after 
detaching the visceral layer from the bone. In arthrectomy, where the bone is excised, 
the method is similar. 

In resection of the bones alone the incision goes right down through the periosteum, 
the soft parts being then sejiarated subcortically in one flap, and the bone remoTed in 
the same way as one shells out a simple tumour. 

Another point to which si)ecial attention must be directed is the best method 
of obtaining a good functional result. Two fundamental conditions are necessaiy. 
The first is the preservation of muscles which have the power of contracting. This 
is an imiK>rtant i>oint, and one which surgeons often lose sight of while operating. 
No form of treatment is so injurious as the fatal exi>ectant treatment by which, 
through want of use, the muscles become atrophied, and the .soft tissues dense and 
inelastic from inilammutory changes. The second point is the formation of a joint 
in which the end.>4 of the bones are well shajied. How can one exjject to obtain 
proper movement between the ends of two lx»nes if they are simply sawn straight 
across, as was formerly done 1 One must, on the contrarj', carefully imitate the form 
of the articular ends in order to provide for the mechanical recjuirements of certain 
forms of movement. 

The jKirfonnance of excisions and aniputation.s, as well a.<» of conservative 
o])erations on the extremities, has been very much simplitie<l by Esraarch's method 
of preventing hemorrhage. This useful and .simple pn»cedure consists in applying 
a rubber tube round the limb alx)ve the site of ojHjration. lk'fi>re putting it on, 
however, the limb should be held vertically for some time (Bruns has shown that 
in this way a limb is rendered practically as bloodless as by the application of an 
ela.stic bandage), then a gauze Imndage is wound loo.<<ely round the limb, preferably 
round the upi^er third of the upper arm and the lower third of the thigh, as in these 
situations there is less thickness of muscle, and no nerves are exjiosed to direct 
pressure. A strong indiarublx'r tube of the iK'st (luality is wound i-ound the limb 
over the bandage, and fastened by a simple looj) without making a knot, so that it 
can be quickly loosened at any moment : it .should not Ix* drawn too tightly, as there 
is a risk of causing ]>aralysLs of the musculo-spiral nerve in the case of the arm, of 
the iK)sterior tibial in the case of the leg. 

As regards after treatment, in contradistinction to simple arthrotomie-s it is 
obvious that in exci-sion-s the limb should Ik? at once innnobili-sed in a plaster 
bandage, so that the new articular ends may \m ke[)t tirmly in contact in good 
Ijosition. Where there is any difficulty in maintaining them in position, it may be 
necessary to jm-s-s a silver wire through the ends in .^uch a way as to retain them in 
the desired position without ultunately preventing the proi»er movenient. Arbuthnot 
Lane has made use of this plan with very good results in old-standing affections of 
the hipjoint. Healing occurs rajtidly, an<i if the wound remain.-? aseptic the jiatient 
may begin iwussive movements in fourteen days in the «'a.><e of the ui>iK.'r extremity, 
while in the ciuse of the lower extremity he may be allowed to go alx>ut with the 
limb in plaster. 

The sooner movement is l>egun the Ix'tter will Ix; the result, even if it be only 
very slight movement in.side a well-padded plaster case. To obtain early restoration 
of function it is e.s.sential to get rid of the sensitiveness of the sawed ends of the bone 
as soon as possible. Where ankylosis is aimed at, as in the knee, firm fixation is 
the be.st means of attaining this object, and the patient can (juite well have the leg 
put in plaster a fortnight after the operation. To obtain firm union the bones nmst 
fit accurately together, and the a[»posing surfaces should be as broad a.s possible : 
with this object the bones at the knee are sawn in a curved direction (or in an 
angular fashion, according to Tavel), which prevents any slipping ; or they can be 
wired or nailed together, but these precautions are only of value when the bones are 
not softened. 



To obtain, rapiflly, comparative insensitiveness in the ends of the bones m cases 
in which a movable joint is aimed at, we have frequently adopted ft procedure which 
may be termed "the dislocation or secondary reposition method." In the eltiow and 
hi[», for exruuple, after reaectiug the ends of the bones we bring them into a dia- 
locftted i>osition. so that the senHiti\e sawn ends of the bones are merely in contact 
with the soft parts : after ten to fourteen days, when the skin incision ia quite 
healed, they can he easily rejikced in projter ixisStion. The jiatient then begiuB at 
once to move the Jimb, which by the u.'^iml method he is quite unable to do, ho'vveYer 
much he may desire to. It ia essential, too, that the movements of the museka 
should be begun early, if the function of tho joint is to be restored quickly. By 
meana of an apparatus provided with the means of elastic flexion and eitension, 
while the axis of movement h maintained, the treatment is greatly assisted. 

T(i tubereulftr conditions, after artbrectomics and excisions, the entire surface 
of the wound should l>e ruVibed with iorloform powder, and if cavities exist they 
slioukl 1* stuffed with iodoform gauze, or drained with glass tubea inserted through 
special o^teninga. 
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269. Excision of the Phalanges and Metatarsal Bones (Fig. 157). From the 
rules given for making incisions in the fingers nnd toes, it is evident that only lateral 
incisions placed somewhat toward.** the dorsum are permissible, in order to avoid the 
nerves and tendons. In tho ca-se of the phalanges and their joints, the operation dcH-'S 
less iiyury and the cicatricial contraction is less marked if two small lateral incisions 
are made. For the metiitarsal bones it is sufficient to make a dorsal inciaion along 
the extensor tendon.s parallel to the bninehes of the musculo-eutaneoufi nerve. In 
order to obUiin sufficient access the incision must extend over the adjacent joints. 
The hejid of the bone should always Ije exposed first, bet^use it« ligamentous 
connections are easier to separate than those at the ba.'ie. 

270. ExcMon of the Tarso- Metatarsus and Anterior Tarsus (Fig. 153). 
Thi.>* m a verj' imivortAnt operation in infective diseases (esjieeially tubercle) of the 
anierior tarsal joints, becauiie the cavities of the majority of the joints are in 
c«»mniUDication with one another. .Separate synovial cavities are most frequently 
fountl at the joint between the first metataraal and internal cuneiform, at the anterior 
antl posterior surfiK^es of the cuboid, between the head of the astragalu.^ and the 
scaphoid, and lastly betweei^ the tistragalus and os calcis. In tubercular ostitis, 
which fretjuently begins in the baiica of the metatarsal bones, excision of the bases 
and of the articular stirfaces of the adjacent cuneiforma and cuboid is occa^iionally 
sufficient (tarso-metatarsal resection). When, however, the taiso-metatarsal joints 
are involved, it is isafer to excise the scaphoid as well as the bones above mentioned. 
Tf the disease ia still more diffiise the articular surfaces of the astragalus and os calcis 
niustt also be removed. 

The excision is {lerfonneti by means of two dorso-lateral incisions. The internal 
incision extemls from the posterior third of the tirst metatarsal backward!^ as far 
as the inner aspect of the bead of the astragalus, which is brought into view by 
abducting the f*^»ot ; the posterior part of the incision divides the skin only, so as to 
avoid ojHcning the part of the ankle-joint which f)rojecta forwards on to the neck of 
the astragalus. Beginning internal to the extensor tendons of the great U.ve, the 
incisiou divides the attachment of the tibialis anticus to the tirst metatarsal and 
interiml cuneiform, and exixises the dorsal surfaces of the cuneiform and scajshoid 
bones. The under KUrf.ices of those bones are now laid bare, the tendon of the 
tiLiialis p>s.ticu.M tying posteriorly and inferiorly. 

The external incision, which is placed external to the extensor tendons, extends 
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from the iKwterior third of the fifth metataxsal to the upi)er surface of the os calcis 
in front of the external malleolus. The tendon of the j)eroneu.s tertius is separated 
from its insertion into the base of the fifth metatarsal, and the dorsal aspect of the 
cuboid and outer metatarsals are exjx)sed. To lay bare the under surfaces of these 
lx>nes, the tendons of the peroneus breWs and longus must be sejiarated and drawn 
backwards, the latter from the groove upon the outer and under surfaces of the 
cuboid. 

The bases of the metatarsal bones and the articular surfaces of the astragalus and 
08 calcis are now removed. 

In severe cases, especially where abcesses and advanced disease in the soft part* 
exist on the dorsum of the foot, it is better to join the two lateral incisions in front 
by means of a transverse one, i.e. to make a dorsal flap, but only through the skin 





Fio. 157. — Excision of the phalanges. 
Resection of the Ist and 5th metatarsal bone.<>. 



Fia. 158. — Excision of the anterior ta* 
(usual arrangement of the s}-noviaI cavi 



and fascia so as to preserve the tendons, nerves, and vessels, which can be es^*-^")' 
retracted to allow of the bones being dealt with. If the dorsal flap is made d^^'™ 
to the bone so as to include the tendons, vessels, and nerves, the operation beco*^^ 
unnecessarily severe, and the subsequent suturing of the tendons is tedious. In "'^ 
last ca.se on which we ojjerated by means of a dorsal flap an extremely useful ^^" 
movable foot was obtained. 

Obalinski and Catterina, in a modified form, have suggested a new method w 
lierforming anterior tarsectomy, by .<*plitting the foot antero-jK^teriorly through t^* 
interspace between the second and third metatarsals, according to Catt«rina, and draw- 
ing asunder its two anterior portions. Care must be taken not to injure the plantw 
arch and the external plantar nerve. 

The shortened foot is extremely useful both for .supiwrt and movement. 
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271. Excbioii of the Mid-TarBUB (Figs. 159, 160, 161). This oi>eration is most 
frequently performed in the form of a cuneifonn excision in talipe."* varus. ThJa 
we<ige-shft|iefl eKfision gives excellent reaults, especially in old-standing elub-foot : 
indeed, if the resection is anfficiently extensive, the results are better tlian by any 
other method of operation. 

The incision '\^ begun over the dorsal a.sjH?ct of the astragalo-scaphoid joint, and 
passes obliquely downwartls and backvvtirda towards the outer border of the heel. 
Thti miiaculo-eutaneous nerve is seen lying u()on the fnacia at the upper angle of the 
wound, while the short Hajibeiious nerve apj^^ars at its lower angle : these nerves are 
drawn aside, and one or two veina are seized and twisted. After dividing the fascia, 

the tendon of the [leroneus tertiua 
apiwars at the u]>i)er end of the 
wound, while at its lower i»art are the 
]»eronei tendons in contact with the 
outer surface of the os calcis. After 
slitting up their sbeatlia the tendons 
are drawn aside with blunt hooks. 
The capsiile ia divided over the head of 
the astragalus, and tho joint opened. 



VnAy iif utrag&las. 



frptul of utnj^ln*. 



Onster tiroceai! nr oa etklcln. 



Ext. lu&Ilooliu.. 



f\a, 159. — Incision for excision of the 
mid-tATBus, and cmieirorm uxci^iinn 
ill clab-foat. 



The attachment of the capauJe is then sejinrated from the tieck of the astragal ua as far 
as the groove on it« under surftwje. After exiMjs,ing aiid dravring downwards the upper 
border of the extensor brevts digitorum the calauieo-cuboid joint is opened. The 
neck of the astragalus and the greater prot-e-HS of the oa cakis are now divided with 
a chisel, and drawn well out of the wound with a ahaqi double hook, so that they 
mAy be completely freed from their Hgamentoua connections and removed. In order 
that the foot may lie dorsiflexed to less than a right angle by tinnly [ireasing together 
the o&aoous surfaces, it ia neees-sary, in aggravated cases of club-foot, to shell out the 
whole of the scaphoid and to chisel off a portion of the culxiid. The introduction of 
A drainage tube is not necea«ary, as no cavity remains, and no secondary hjsmorrhage 
T8 to be anticipated. The wound is closed by a continuous suture. The foot ifi kept 
doraiflexed and the knee bent by means of a filaster of Parts liandage, which extends 
upwards beyond the knee. To make sure of a good result it is generally necessary 
to divide the tendo Aehitlis. 

The important points to be attended to in order to obtain a good result are, 
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to ensure primary healing, to see that the foot is capable of being flexed to ka 
than a right angle, and to prevent any tendency to talipes equinus by tenotomy of 
the tendo Achillis. 

272. Excision of the Astragalus (Fig. 162). It is unnecessary to give a special 
description of excision of each of the smaller tarsal bones, as these are operationi 
which are seldom called for. Excision of the astragalus and os calcis, however, is 
often necessary in tuberculosis, in injury, and in club-foot, the two latter conditions 
calling especially for excision of the astrt^alus. 

It suffices as a rule to make a free longitudinal incision upon the antero-extemai 
aspect of the ankle, as described by Vogt for excision of the ankle-joint. This 
incision begins a hand-breadth above the ankle at the anterior surface of the fibula, 

and extends downwards to the outer 
side of the extensor tendons (peto- 
neus terttus) and the branches of 
tbe tiiU3ctdo'CUtaneous nerve, otst 
the outer surface of the astragslos 
to the tuberosity at the base of tbe 
fifth metatarsal bone. The inci^'in 
enters the ankle and mid-tatal 
(Chopart's) joints, exposing tbe body 
and head of the astragfiltis. Tbe 
capsule of the joint is tborougMy 
separated from the neck of the 
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ISO,- KxoJsion of »n v-«s$«oas v<rdi» in olisb-f.* t. F:>: *:a.:^ : t xp'O^urv of the bead of the 
*.'<tr;«(r*1us by dividing :h* C4{\sal*. Jb* teuvios.* as : E;-j;:^"lci Wing avoidird. 



a«trH^us« .-tuil tho stri^ng intorvvs.<<vu;> i'tU«."an«Mva5tra4n»l«^id ligament is divided. The 
CAi>sulo is .ilsn* st'i\irau>l .■^Kmii; xhf Ar.torior K>rviors of the lower ends of the tibia an<l 
tibula. *nd tho anterior i»!^d {xv*:erior Ixtnds of the external latend ligament of the 
.iukU\ioint .^rv di\idi\l At tho ar.:erIor :i:;vi ;xv<terior surfaces of the body of the 
a.«trAptluj^ Tho Ujpunontous c\n::uv::on with the os calcis is detached externally 
5uui .tloix^ tho iHV*toriv»r Ivrvior of tho .i>:r.ij:*l:is. By forviWy inverting the foot 
tho AstntjT^lus is now n»is»M :o s;u"h .-ir. ixt^r.: that au elevator can be introduced 
undor it !*» as to di\;.so tho lUA:r.or.:o;;s AttAs-hiKoiits i:ioa tho inner as)iect. 

27S. Excision of tk« 0» Calcis F.^s. ivo ssui iti4'. A longitmlinal incisiwi 
is niAvlo ^^^^SvVV.o.iv.^: a'.x".',»; :ho iv.r.cr .■.^•..:v: . : ::.t ttsuio Achiliis to the lower and 



h5«dornu>s; \<*.rt ot" ti'.o »;:w4:or tuK-rAsity 



.—t » > c«. 



r.d fp.-m thence transversely 



around the bed, and forwards along its outer asjyect to the tul^rosity at the base of 
the itfth metataival bone. This gives sufficient room when tht^ mh parts are rtexible. 
The tendo Achillis i» detached from the posterior surface of the tuberosity ; and 

the joint'Capsule at the posterior and 
outer asjject of the os calcis, together 
with the calcaneo-fibular band of the 
external lateral Uganitsnt, ia divided. 
After drawing upwards the jjeroneal 
tendons, the interosseous calcaneo-as- 
tragHJoid ligament is cut across, and 
the dorsal and plantar calcaneo-cuboid 
ligaments are detached from the ex- 





ICl, — Erciaion of nn OH8«sotni wedg« in riub-foot. Seeoml stage ; joint inrrnce* of heid of 
utra^luK aiiil gri'iitiir proeeeta of os »lala e;t|ii>swl. The pUoe at which the bones ue iliridtwl 
is Itidicntol )iy a scrrutcil liutt. 

ternal and i>lantar aspeota of the os calcis. The point of the heel is now well 

diuwn over to llie inner side &o as to ex(ios« the tendon of the tibialis posticua, which 

is then displaeud upwards over the sus- 

tentaculunt tali. Lastly, the ob calcis 

is seiiied with a strong pair of forceps, 

and the internal lateral ligament of the 

ankle-jtiint, the subjacent caletirieo-astni- 

g«Uoid capmle, and (anteriorly) the liga- 

mentjn connecting the tibia with the 

(icftphoid and os caicis are detached. 

L»nderer recommends a mesial longi- 
tudinal incision extending from the 
leudo Achillis over the heel into the 
Bole of the foot. By this incision he 
removes not only the os calcis, but, if 
neeeasarj', also all the other hones of 
the tarsus. He aastrtw tlijit the scar 
does not in any way interfere with walking. 

274. Excision ' of th© Calcaneo - Astragaloid Joint, and ExciBion of the 
Posterior Tarsus (Fig. 1G5). Exei.'^inn of the jujnt between thu ji-stnigiiJus uiid tt.s 
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calci» is i)erformed by Annandale by two lateral curved incisions. It can also be 
done by the method above described for excising the os calcis, or by a modification 
of the method for excision of the iK>sterior tarsus now about to be described. 

Excision of the posterior tarsus — that is to say, the simultaneous removal of the 
astragalus and os calcis, and sometimes also of the adjacent articular surfaces— gives 
good results with the foot maintained in its normal position, because the leg passes 
down into the defect (Kocher, Kummer). 

In the method about to be described, it is a necessary condition that there 





Fia. 163. — Excision of os calcis. 



Fio. 164. — Coronal section tluongi 
tlie ankle-joint (Henle). 



be a }>ossibility of preserving the tendons and muscles (peronei, tibialis anticus, and 

posticus) which move the foot. 

The incision, beginning ujwn the outer a8i)ect of the tendo Achillis a hand-breadth 

above the ankle-joint, is continued downwards behind the external malleolus and the 

jieronei tendons, and thence forwards 
to the tuberosity at the base of the 
fifth metatarsal bone. After opening 
the sheaths of the i)eronei tendons a^d 
displacing the latter forwards, as ^ 
been described in excising the astrag^^^ 
and OS calcis, these two bones are ^ 
moved, and the articular surfaces of "^* 
bones of the leg and of the cuboid *^* 
sca])hoid are sawn oflF. It is desir**" 
to retain some of the external malle<:> '^ 
so that the jieroneal tendons may tB-*". 




Fio. 165. — Resection of the posterior tarsus. 



round behind it. If the posterior % 



of the OS calcis can be retained, it 0:^*^1 
be utilised osteoplastically in the same way as in Pirogoffs amputation of the f ^^ ' 
as indicated by the serrated lines in the figure. 

275. Excision of the Ankle-Joint (Figs. 166, 167, 168). Excisions of "^^ 
joint do not always give satisfactory results, on account of the comi)lexity of }^ 
joint, and of the presence of disease in the adjacent astragalo-tarsal joints, togeC^ "^ 
with their bones, esi^ecially the os calcis. Hence the constant endeavours to impr — ' 
the technique of the o[)eration. The incisions have been made ujion all as}iects of 
joint, and in every direction. 

The incision, to be a good one, must give free access to the ankle-joint andL 
the astragalo-calcanean articulation. It is still better if it gives an opportunity^ 
examining the tendon sheaths, es^jecially of the jieronei. 
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Vogt ludkes fln imtero-luteral IcmgitutlinaJ incision : Konijir and K it-del, bilateral 
incisions with chiselling off of the mnHeoli ; Meinhardt Schniidt, the sanie together 
with a iK)3terior incision ; Hiiter, an anterior tranaverBe incision, which had been 
previously employed by Salxitier, Heyfelder, and Haticoek ; Liebrecht, a po-sterior 
transverse incision ; Wackley and Textor, the stimt; combined with a jiOHtcrior loiigi- 
ludiTmi iacisiyn ; Biisch, Hahii, Ssmbauejeff, an inferior stirrup-ahaped Lnmion with 
ly+panition of the tulwrosity of the os calcis ] Moreau, Ivangenljeek, Oilier, Chau\'elt 
pGirard, lateral incisions sometimes along with transverw incisions. 



'Oiitar hud gutrocnemltu m. 
-Peroneni lon^ptB at. 
-ikilmis m. 



-Ext. toDg. dJ^tomu m. 
-TIbliUla •ntJciu m. 



— ParounuM bt«vl4 m. 



-PefonMui KrtiiH m. 



Tcndo AehtllU, • 



Esit, nikUeolBii. 



Q« calcU. 
Tsodfin psroiMU* liravls.- 
Tendon perauaiM longun. ' 



,Ext. brevta digit BL 



r Tubfroalty of «th 
tnetatftml. 



^A' 



Fio. 166.— Inoision for arthrotomy of ankle on right side. 



We have modified the curved lateral incision, which we- iritrodaced alony with 
BevQittiii, ill that we place it farther buck, extend it higher up the limb, and eaiTy 
t?» curve down t*i the level of the astragalonjaJcaneaii joint, thus giving more room 
Hrtfl allowing of the astragalus lieing excised if, as often hap])ena, the astragalo-calcanean 
jnint is also diseased. Our incision is therefore analogoni* to that one first recoin- 
niendcd Ity Allmnese on Catterina's initiative, and later by Donenst.ein (Figs. 166, 167). 

The skin and fatscia are divided, while the externiil «a])heuous vein and nerve, 
which lie immeiliately Viehind th« incision, are preserved. 

The iiiciaion t«rmitiateH at the tendon of the peroneus tertius and avoids the 
iriUHculo-cntane^Jus ntrvt'. The aheaths of the peroneus longus and brevia are then 
exposed aud slit u]>wards Iwhitul the fibula a.*; far as the u]ii>er end of the wound. 
The teudooa have to he divided in aoine cases ao as to give more room, but einch ia 
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secured with Bilk in order to b© sutured later. The ijeriystvmn is »eparat*ti froui tie 
tiuter aud lower a«iifct of the exteriml malleolus and the joint openod into in frunt 
of it. 

The cajisqle is now deUu-hed along the c«uter surface of tlie astragolua, exiKJeiag 
it as far aa the fibula. The ihree tpatuls of the external lateral ligament are divided 
close to their attachment to the ti[] and inner jispect of the external raalleolug. 

The capsule, together with the iieriopteum, is separated from the ant'erior birder 
of the tibia as far aa the internal inallcfduB, the ejttensor tendons being hooked 
upwards, the same being done at the posterior surface of the tibia .so as to le»Te 
the tendon sheath i;>f the peronei in relation to the periosteum. 

The foot is forcibly dislocated in- 
wards over the intenml inalleolus, so 
that the head of the ;i£tragalua looks 
downwards and the hole of the fool 
upn-ards, as shown in Fig. 168. If the 
lx"»ne in HMsftened the internal nialteoliia 
is not infrequently broken in doing this, 
but it ia just in such cases that this 
accident does no harm. 

The ankle-joint is now well exposed, " 
and can be thorfiughly examined, as also 
can the tibio-tHiular joint ; and one can 
decide if the astragahif* and the astragaln- 



■&^^ 



j£it. bnvli dlgltonuii i 



Fta. 167. — Excision of a»k1e by carveci inci^Lon. The ilun and fajcin are retTactf>l, the «xt«iul 
miUleoliu exposed sabperioateally : the capsuk \& di^taclsetl from the tUitra^us (tbe ovtQ 
Mpect of which is exposed), mitt the perouei tcudoDS are dirided. 



calcaneAn joint are so involved that removal of the whole astrn^iuu is necessary. 
In tubercular affections it is often desirable to do thi'? to be sure of getting rid of sH 
the diaease, and there are no 9[)ecial difticulties in connection with it. 

If the astra^^his need not he excised, all that need lie done is artbrectoray "t 
excision of the ankle-joint. 

The strong internal lateral ligament should be left attached to the tip of tbe 
internal malleolus, and shoiild only be divided if the disease be extensive. It should 
be divided close to the bone, or better, a fiuperficial layer of bone should Ije ttikcn 
along with it, aa the flexor tendons lie immediately behind the mallettlui*. The joiot 
can now be easily scrajied out and the astragaUi.t removed. If the astragalus is tf>l* 
retained, the astragalo^calcanean joint should not be opened unnecessarily, an accident 
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which will be avoided by preserving the attachments of th© capsule on the posterior 
&nd kt^ml as^^cts of the a^tragatua. 

The mtthod above described jireserves intact the ligamentoua ajiiMiratufl upiiu the 
inner iii8|i*ect of the joint, as well as the support of the esteriiivl tluiHeoluB u|»on tbt- 
outer aspect, and thua provides as* far as possible against lateral di-i placements ot 
the foot. 

The after treatment is of great importance : the font shoidd be kept at right 
angles to the leg by means of a piaster of Paris Ijandage, a|»plied at otilc, and kept on 
until the wound is thoroughly healed. If the wound henis by first ititeiitinn the 
patient eiin Iwgin to get about in two or three weeks. Later on it is advisable to 
maintain the j^'<xid positian of the foot Ivy wearing a Scarpa's shoe. 

276. Total Excision of tlie Tarsus (Figs. 169 and 170). Wladimiroff and 



t /■ » 



r 



■ /' 



PiO. 163. — Clxcblou of the ankl«. The capsule is detached from tho libln and Abula uid from thi- 
utMgalai^ aii'l th« foot dialocitcfi iuwArda, 'Flie lieiKl of the ti5ttagiiliT$ mid tLt: articulnt 
■ttl&tie of the tibia are welt eiposc'l. 



Mikiilicz have added to our means of jireserving the foot by a method of oiwralion 
whic-h they hiive etnj^loyed ft>r disease of the |iosterior tarsus. We regard their 
method s-* .HU{>er!litou.s for disease of the [vosteriur tarsus when the soft i«irts of the 
sole and heel i-iin be retained. The method, however, is especially valuable in disease 
affecting all the bones and joints of the tarsus. It affords the i>osaibility of obtaLning 
« useftd bxjt. .\fter the entire tarsus has bec» cici.^eii, the sawn Ixvscs of the metatareal 
bones are ftptplietl to the sawn surfaces of the I>f^nes of the leg, the f<>ot lieiiig I>rought 
into a vertical jKi-sition continuous with the axt.^ of the leg. The i^atient walks ujton 
the anterior surfaces of the heads of the metatarsal bones, the toes Iteing rnarkt'dly 
dorsiflesed. If the scaphoid and cuboid, or the latter and the three eunciforuia, art- 
sawn through, a bro«ider and firmer surface ia obtained. 

The same ]>rincJi>lt> is applied here w in I'irogotra amputation, in which the 
posterior part of the foot is rotated 90* so as to elongate the leg. 
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As, however, Mikulicz's method presupposes a defect of the skin of the heel, which 
iH an exceptional condition, and in the presence of which the management of the 
incisions is self-evident, we prefer to describe the method of operation in a tyjdcal 
case, namely, when the disease affects the entire tarsus and leaves an available skin 
covering. 

The incision is just the same as that for excision of the posterior tarsus, namely, 




Flo. 169. — Refection of the entire tarsus 
. \ ( Wladira iroif, Mikulicz). 





Fic. 171. 



-Resection of the lower third 
of the leg. 



Fio. 170 shows the result after complete reaect^*" 
of the tarsus (from a photo^^ph of a. •=•** 
operateil on by the author). 



a i)08tero-lateral curved incision (Fig. 169), beginning a hand-breadth above '•h* 
ankle-joint, and extending downwards behind the external malleolus and f>erc» nei 
tendons, and then forwards to the fifth metatarsal bone. As in the method alre-ac**")' 
doscril.)ed, the bones and joints >)etween the leg and the metatarsus are laid barer '')' 
separating the tendo Achilli-s and periosteum from the os calcis, and by freeing "*''^ 
jieronei tendons from their sheaths and drawing them forwards. The insertiontr* w 
all the long tendons of the foot (peroneus tertius, brevis, and longus) are detaciaw 
from the upi>er, outer, and under surfaces of the tarsus resf»ectively, as also are ''"<' 
insertions of the tibialis anticus and jtosticus from their upper, inner, and vx^dvr 
surfaces. In doing this the blood-vessels and nerves are to be preserved. 



LOWER EXTREMITY 



35 1 



277. Ees«ction of the Lower Tliiid of the Leg (Fig. 171). In the case of exten- 
sive (ibease of the lower third of the bones (A the leg, it may be admissible, by 
tncans of a very long j>ostero-ex tenia 1 incision, to C'Xi.i08e and remove a slic* of Ixjiie 
from the ]K>aterior surface of the oa caleis, and to ap{ily its raw surface to the eawn 
surface of the tibial diapliysis. 

278. ExcidoQ of the Tibia. In a cask: in which the middle third of the diaphysis 
of the tibia had to l>e rtsteeted on account of necrosis, we removed the diaphysis of 
the fibula from the other leg and inserted it into the Jiollowed-out remains of the 
tibia. 



VMtiu ekteraw) m.- 



Fucja InU.- 
Oater tuberaatt;^ of tib^.- 



-ViLStut ]utr«rnttB 111, 
-FEtty proJBction. 



U(m1 Dt nbulL- 



_ Tubercle (if UbiiL 



-tDiicr li»d Df g&.4trocaemliu. 



Fig. 172.— Incision for artlirotomy of knee, 



279. Ezcisioa of the FibiiUu The diaiihyuis, and indeed the entire tihula, may 
be removed by ^n ineiBion bebind the wliolc length of the peronti ninficles, without 
interfering with the snpjjorting power and activity of the limb, or with the movemt?nt« 
of thf foot in ad directions*. The external popliteal nerve is to be avoided as it 
windn round the neck of the fibula, and the peroiieal artery is to be borne in mind as 
it runs down behind the lower half of the fibula, 

280. Arthrotomy and Excision of the Knee (Figs. 172 and 17.1). We have 
testud the niiiny methotls) wliicli have Ujen proposed for freely oitening the kneejoint. 
None fjf tbeni, however, gives sufficiently free jiceeBS in so simple a manner as the 
tmnsverse carved incision with its convexity below. It must, however, be carried 
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as far backwards u lu b- 
clude ut least two-tbmt* i>t 
tbe circumfereacc of the, 
knee. It is not quitt clc 
which eurgeijn ba« the mcrit^ 
of having introduced it, as 
Park fipjieara to tiave rirai 
tiifttle the sugufesticiii, and 
Textor is inentidjied a» the 
father of the methoil, Erich 
sen, ht>we%"er, hu^ dout 
much to popuUrtJ* tk 
i]ieth(Ml. 

^' oik maun reocHnmeniU 
ahorizi mtul incision through 
the centre of the ]*telij, 
while Diakonow (Starkrt*} 
divides the patella and th* 
patellar Hgnmeut in » 
vertical dirertiun, aiiJ <lt^ 
taches the tibiiil «ttiu-liuwnt 
of the latter togrthtrr with 
a shell "jf Iwne. Liki' moit 
mesial incision* it has tk- 
advantage of siiuplicitv, aii'l 
is attended with If.*.'* i(>jur] 
to neighbouring stnn-titw. 

We have ctiiiijili'tfly rr 
jdaced our former luethod 
of exclusion by meiina of », 
tntnsverAC curved iiu'ision 
by an external slightly J- 
^tiaped inciiston, lu uitv 
Imving ojiened the joiBt 
(arthrotoiuyji it iilloirs one 
to proceed to whiitcver Or 
tent of resecUoii may \» 
iiccassar)'. Afmrt from lis 
skin incii^ifjn, our melt*! 
resembles the s«il>ca|>stdo- 
periosteal methiTd of IJlljsf 
in always aiming at eiiiw 
removal of the diaawJ 
tissue. 

But we always endaiTonr 
to keep the quadricep **- 
ten.4or apparatus iutact, *» 
that wc may Iw fre« M 
continue the o|>er»tion in 
whatever direction wdi» 
necessary, and our uittt^d 
of excision falls iirlo li'* 
with the methods of arthn*- 



Fio. 173.— Aitlirotijiiiy of the biiee by meaus jf the carted extemnl incision ; skin and fMtit W» 
divided, wftli the vaatiis extcmus nppi>afiDg alrove, ind ia tlje lower end Of tlie •wound t" 
capsule, fat, aud tltti outer edge qI' tli« Ijjjauieutuui patclls. 



to my. We need only lay special Btreas on the way in wtiieb the bones are to be 

sawn through. 

In urdtr to fiifther firm ankylosis by accurate ayiiasition of the bones, the way in 
which the ends of the hones are sawn off is a most imiwrtant matter. To avoid 
forward displacement of the fenmr u[X)u the tibia^ the saw has been directed at atl 
kind.'} of angle,^ aud a great variety of means of fixing the sawn eurfaee^ has been 
employed. Nails and anturea have been UBed. Aa, however, these often tear out, 
and do not fulhl their object, Albert, in Vienna, and others, have Ijevtlled the surfaces 
during the sawing. We have got by far the best resulta by sawing the femur so as 
to leave a convex surface, and the tibia so ajs to produce a eorresjwiiding conoave 
surface. This method was recommentled by Metzger, and by Fen wick, tirst iu 1871, 
and later in another publication, where he rqiorts twenty-eight caaea in which the 
functional results w^ere very goo<l. If the o[K!rator thoroughly understands how to 
estimate the direction of the saw, tlie ifony surfaces may be brought into such accurate 
contact and may Ixj so tirinly pressed together that all further artiticial mertna of fixBtJoji 
are quite suiwrfluous, provided, of course, that the limb is (irmly fixed to a splint in 
the fully-extended position. Sawing the fetnur in a curik'ed direction has the further 
advantage of more certainly avoiding the epiphyseal line, a matter of great imjxirtiinc^ 
as regards the future growth of the femur. After adapting the two sawn aurfacea to 
one another, all that is re<|uired id to introduce a .suture which penetrates deeply 
through the akin and faiwia, drtLinage tubes being introduced through s[)ecial 0[>eniDgs. 
By this plan, ju.st as in jiinijtlo wounds of the soft [lart-s we have of late years ob- 
tained complete union by first intention in numerou.'s cases, so that after eight to four- 
teen days a permanent water-glass bandage h applied, as if it were a subcutaneous 
fracture, llie jjatient, is able to stand on the leg aLic weeks after the operation. In 
those cases in which, on account of suppuration or other kwal infection, open-wound 
treatment must be employed, the ends of the bones cannot be fixed together by 
making curvi^d sawn surfaces. In aach cases it is well to retain the extensor apparatus. 

Langenbeck has employed a similar incision, but be make^ it more curved and 
places it on the inner side of the joint. It is better, however, to place the incision on 
the outside, because should the knee give way 5ubsec]uently it is almost always in 
the direction of genu valgum. It is important, therefore, that the resistance of the 
ti.»isue3 on the inner side should not l>e diminished by dividing them, and for this 
reason we maintain that the external incision is preferable. We shall describe our 
pri:icedtire a.-^ we ara in the habit of jierforming it on the living subject. 

The incision (Figs, 17;2, 173), which begins over the vasttw extemua, a band- 
briiadth above the ii[)per liorder of the juiitclla, extend-s at first vertically down- 
wards a finger's breadth external to it, and then curves slightly inwar*l.'* to end at the 
anterior border of the tibia just lielow its tuherosity. Afttr dividing the &kin, the 
dense fascia lata is exposed and divided, its fibres, which run obliquely downwards 
and forwards, being very thick below. At the upper end of the woiiud the outer 
edge of the vastus externus is exjiosed and divided, below this, are ex|>08ed, from 
abfive downwards, the outer surface of the capsule, some fatty tissue, and the outer 
etlge nif the ligamentuui patella?, which is freed down to the tubercle of the tibia, 
rthe latter, along with the ligament and the periosteum of the tibia, being then 
ietached subcortical ly and retracted inwards. 

In the upjjer [fart of the wound the capsule of the joint is divided over the outer 
asipect of the external condyle, and the ujtper end of the synoiiial pouch behind the 
t|uiMiricep.s is eximsed. Lower down, however, one keej»s more to the midiUe line, so 
that without detaching the cap.sule from the external scmiluiiiir cartilage, the anterior 
jBXtrenuty of the latter may he cut away frctm the tibia, and, |ilong with the capsule, 
Be[mnited from the upjwr surface of the tibia. The H^^rtnientum patella- is then 
jmllcd to the inner side with a sharp hfjok, and aft-er dividing the anterior extremity 
of the internal semilunar cartilage in front of the anterior crucial Ugament, the 
menisciLs, along with the capsule and periosteum of the tibia, is dttached from the 
citrtilaginous margin of the internal condyle. 

2i 




Fu), 171.— Atthrotomy of knee, Tim joiut hui b«ti oi«ned dud the pttdlla, with th« qnwlriwi* 
teiiilou and lignnitiutmn patella: jiuDeii inwards; al«* the tiit>eKisity of the tiliid, wliiclilil' 
becB chiselled through, Kud Im »eeu retaining its normal connuctioB with the iw,lti]lM li^MnOit 
above and the perirjstcinil below. 



to 
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Tlie patella j^hould now be (lis*ii>cftted over to the inner side (Fig. 174), 
detaching the rapKul*^ fifitti tUe tibia internallj and externally, the leg can 
and more l>ent, luitil liimljy 
it IB completely flfxt-d. 
Next the attachments of 
the tTucial ligametits an- 
severed from the apina of 
the tibia {or a pieee (if 
Iwne is Jetache<i along 
with them) fts far as thi? 
posterior attsifhinL-nt!* cif 
the ."^t'lnilnnur CArtilaj:L'K. 
whifJi, along with ihi* 
cmrial ligaments, are s{?|Kir- 
rttC'd lis far «« the poaterinf 
.surface of the tibia (Fijj. 
ITfi), 

If it be necessary to 
remove the ends of the 
ln>iie3, the iipj>er attach- 
iiit-'nts of the crucial liga- 
ments are sepanited from 
the intracondyloid foKfm in 
such a way that they, 
along with the semihimir 
cartilages, retain theii- con- 
nection with the [Kisterior 
wall of the capsule and the 
periosteum. Next the 
cajisule is divided at tht» 
edge of the cartilage of 
the femur, and if it iri 
not to be removed it in 
detached backwanb mS> 
l»erio»teaiIy as far as the 
ujfptT attachments of thi- 
lateral ligaments. Thi- 
femur la now sawn coii- 
vexly below the level of 
the seiiantted lutcrat ligti- 
uient*, while the tibia, afttr 
the capsule and i»eriohtemii 
are sse para ted from it."! 
posterior asjtect, is .sawn 
in a concave niaunbr. 

If the ditti'iine extenil* 
more deeply into the lHuie»s 
the lateral ligaments, after 
chiselling through tin 




PiQ. 176.^ — TSjicUiou of kiuti. Tiiberclt of tibia and Mtiiilunnr cartilages detached as In Fig. !'•'' 1 ^' 
uttachmtnt^. of llm lab^ml ligamenta are eliiseUed off tlirough thfl epicoodylM of the Itvi^i 
and the crucial li^ntneiit^ Ate. separated from the intcrcondyloid notch of the fittam u>i "'^ 
Upper aurikce of tlie tibiti in ciDiitinuity ivith the capsule. 

femur it is eapociaUy important^ after seijoration of llie perioBteum and tsipsule as tar 




the epicondyles, to detach these bouy proc£:d.H&i, together with the lateml ligaments 
mid teDdoii-inserttotia, with hammer and chisel (according to the {)lan introduced by 
Ki>Dig for prfi*erving the attachments of the ligaments), and to disjtlaee them hack- 
waids, io continuity with the |:ieriost«!um, as far as the level of the saw line (Fig. 176). 

Arthrectoiny of the knee-joint by means of the external incision differs from tlic 
other methods in that the diseased rapwule is laid tjare as far as poasible from the 
outer aspect : the iiicijsion, the sulfcortical seiiaration of the crucijd and lateral 
ligaments, the detachment of the epieoiidyles, the separation of the semilunar 
cartilages, together with the s|;iine of tlie tibia, are the same. 

If the capsule is so diseased throughout that one ia certain beforehand (e.rf. in 
fungftting synovitis and arthritis) that it niuj*t Ik? removed in toto, whether a resiiection 
of the eiida of the bones may require to ha done in addition or not, one proceeds as 
follows : — 

After the skin inci'^ion, a yKirtifm of the vastus esternus and the faKcia lata are 
divided, the attachment of the patellar ligament is separated, the cap.sule of the 
joint is not cut into, but it,s outer surface is exp<:ised over its entire uii|K;r and lower 
extent, and the vi«!ceral layer .separated from the bones, which hi the case of the 
feumr may Tie easily <lone right ii]i to the edge of the articular cartilage, as the 
[louch behind the quadriceps is .<ieparjited from the Ixme by a dintinct layer of fat. 

The entire cajwulo is then divided along the edges of the articular cartilage of the 
femur, tibia, and jiatella. If the tibia he diseased, it i.s fsejiiimted wubperiosteally 
from the fji.«cja coverini; it, Tn chihlreii the sepiration of the attiu'hments of the 
ligaments and the deUehment of the epicotidylej* can lie done with the knife. 

In arthrectomy, in eoutnist to arthrotomy, the semihiuar cartilages are removed, 
as tliey are also diseased, and it [a not i»ssible to pre.serve them in removing tlie 
j'iipisale from above or below. The nature nf the Ofieration, especially in tnberenlosis, 
is govemetl by rhe princi]de that all the diseased tinsues, whether synovial membrane, 
curtilage, or Vmne, must be as thoroughly removed as if dealing with a malignant 
tumour. 

Wticn the capsule is preservml, it is to be carefully sutured, after which the 
Hap lA brought into iKi.'jition with a few deep sutures, and then, after providing 
for drainage, the continuous cutaneous suture is ajiplied. To secure permanent 
healing in tubKrenlar eases iodofurm .should lie rufilied into all the recesses and 
folds. ^Mien sinuses and open wounds e\ist, the cavities are stuffed with iodoform 
gauze, the skin lieing retained in pos^ition by introducing temporary sutures, which 
are removed after one to ten days, and the tlefinile suture is introduced (aecondary 
suture) acctjrding to the plan recommended by us, anrl more recently somewhat 
jnoctified hy Bergmann, Sprengel, Helferich, and others ; or the iodoform tami>oiis are 
introtJuced and the wound is .sutured, openings being left through which they can be 
removed after eight to ten days. - 

By thomughly destroying the granulations, scraping out the sinuses, and rubbing in 
iodoform a primary suture may, as a ru^e, l>e employed. In all cases it is absf>lutely 
necessary at fii-st to place the limb in llie cxtentled po.sition by means of a jilaster of 
I'aris Uindage, which .should extend from the ischial tuberosity to the malleoli. 

Afiffiirrtl rfucflhiii* in connection with the knee-joint — for exami>]e, rest?ction of 
one or other cundyle or tuberosity — are only justitiable when one is cerlaiu of bringing 
tibotit ankylosis of the other tuln^ronity or condyle with the op]H)sing bone. 

281. Excision of the Fatella., This i.s an important o].>eration for primary 
dii>ea.se of the fmtelln in order to l*reveut diffuse disease of the joint. Tlie imlividual 
«tep^ of this very simple ojicrsition are — longitudinal inci-sion, division of the fascia 
and of the smooth-walled bursa which is generally found underneath it, stripping olf 
of tlie ijuadriceps fjiscia and of the |>ertosteum, and, laatly, separation from the 
anteriitr wiill of the cai^ule, After removing the juitella the cut edges of the capsule 
can be united in the longitudinal direction witliout diHiculty, the joint lieing closed 
and the extensor apparatus re-establi.'<hed. The results are very satisfactory, as a 
completely movable joint can be obtaine^l (Dr. Kummer). 
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282. Osteotomy and Cuneiform Sesection of the Tibia (Fig. 177). The skin 
and periosteum are dinded two fingers' breadth below the level of the joint in the line 
of cleavage of the skin, i.e. transversely inwards from the tubercle of the tibia to the 
edge of the calf muscles. After separating the periosteum the chisel is applied in the 
direction of the skin incision. The attachment of the ligamentum ])atellie must not 
be injured, because the bursa between it and the tibia may commimicate with the 
joint. In an aggravated case of genu valgum it is better to remove a wedge from 
the tibia having its base directed inwards, otherwise, with the leg in the straight 
IKwition, there is too great a strain on the head of the fibula, and paralysis of the 
external popliteal nerve which winds round it may be the result. Luksch (Nicoladoni) 
prefers to remove a prism of bone from the tibia. 

283. Supra-Oondyloid Osteotomy of the Femur (Fig. 177). The incision, 

whether on the outer f»r inner side, is along the line uf 
cleavage of the skin, and jjasses obliquely from abov« 
downwards and forwards through the skin and the fa«ia 
lata, which is eaj»ecially strong on the outer side. The 
vjistus (internus or extemus) is exposed at its posterior 
lK)rder and drawn upwards, while the jjeriosteum is split 
vertically above the ejjicondyle and sei)arated forwards and 
backwards, and the bone divided with a chisel for two- 
thirds of its breatlth, the remainder being broken across. 

The sujKjrior internal (or external) articular artery is to' 
be looked out for, and intenially esi»ecially the deep branch 
of the anastomotic artery. Along with Macewen (to whom 
l)elongs the credit of developing this operation) we were the 
first to i)erform osteotomy of the fenmr for genu valgum. 
An incision above the internal condyle, a finger's 
breadth in front of the in.sertion of the tendon of the 
adductor magnus, nmst Ix; regarded as the normal one, 
as it avoids the internal su])erior articular artery. More- 
over, the bone is more easily reached from the inner side, 
and, after dividing the skin and the relatively thin dt-ep 
fascia, it is necessary, in order to reach the iieriosteum, 
to free and hook aside tlie lower border of the vastus 
internus. By this plan the soft ])art8 can lie ensured 
against injury bettor than ])y the widely atlopted Jtn)- 
cedure of Macewen, who introduces a chisel down to the 
lione through ([uite a small ojiening. We employ a 
chisel Avith a blunt projection at one side. 

After dividing the greater ^mrt of the lx)iie the 

remainder is fractured. The after treatment is generally 

carried out by means of a carefully applied plaster "t 

Paris bandage. We have, however, given up this plan and 

now apply weight-extension in order to prevent stiflFne-ss of the knee-joint. The 

small wound is sutured and covered with a collodion dressing. 

Supra-condyloid osteotomy has completely taken the place of Ogston's ingenious 
method of intra-articular division of the internal condyle of the femur for the 
femoral form of knock -knee. It is far preferable to every form of osteoclasia or 
forcible reduction without operation. It is not so fretjuently employed for contracture 
and ankylosis of the knee in bad ]»osition, becau.se an excellent result is got hy 
removing a wedge from the femur and tibia and dividing the capsule of the joint, I'y 
which means the cure is more i)ennanent, as there is less chance of leaving behind 
some disease in the joint. In our own experience, in certain cases of contracture 
where there is a slight degree of moveuient at the joint, supra-condyloid osteotomy 
gives a better result than excision, the limb being brought into the extendwi 
position without injuring in any way the movements of the joint. 




Fig. 177. — Osteotomy of tlie 
femur. Cuneiform osteo- 
tomy of the tibia. 
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284. Osteotomy and Subtrochanteric CuitelfomL Beaection of tbe Femur (Figs. 
178 and 179). Osteotomy below the tiochniitei u of historical intecest as the 
operation wlncli first brought osteotomy into notice. It wa;* introduced by Rhea 
Barton. It was extensively employed by Volkniann, und Adams and Sayre have 
shown its ad'^Dtagea. It in an excellent opemtioti for all uml position b of tlie> hii* 
which cannot be remedied otherwise : it la eajjeciaUy indicated, therefore, iti old hiiJ- 
joint diseiise with ankyloals, or stiffne^H in the position of extreme liesinn and 
adduction. In bad cases one is glad when cure occm-s with ankylosis, its in these 
circuni-staiices excision of the hip with restoration of the movementa at the joint 
would be unfavourable on account of the at^jpliiud condition of the musi-les. This 
difficulty ia overcome by means of aubtroL-hantertc osteotomy, which is ecjually efficient 

in correcting t!ie deformity. The opera- 
tion is ea!*ily perfonned, and if aseittji-s ia 
.secured it is not more serious than a 
simple fracture. 

By subtr(M;haiiteric osteotomy a marked 
improvement can a]r<o he UTiide in the 
mode of progrL'i*sion in old standing, as 
wd! as in congenital dislocations of the 
hip. The ojjeratiou in these cases is often 
far lesfi .serJona than the severe oj>en o|»era- 
tion neee.iHary for replacing the hrad of 

I 
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Fio. 178. — SubtrochAnteric osteotomy. 



Fic. 179. 



^roe femur into the acetabulum when reduction cannot be effected in any other way. 
If the dislocated hoad is well retained and movable in its false jxjsition, it i.-* better 
to leave it there and to be content with straightening the limb l>y an osteotomy. 

A transverse incision (or, Htill tetter, an obliqut incision in the direction of the 
line of division of the bone) is made down to the bone on the outer side, through the 
skin and tendon of the gluteua niaximus, behind the tendinous insertion of the> vastus 
internum at the level of the bs-ie of the great trochanter and Iwlow the trochanter 
minor. The transverst* terminal branch of the external circumflex artery runs jiarallel 
to tho incision. The bone is chiselled through of*liiiuely downward.^, forwaitl.-*, and 
inwards, m as to prevent the lower fragment from being displaced inwards or forwards 
when the Unib is forcibly abducted. 

For the after treatment, in cases wher« the had position ia easily rectified, a plaster 

23 » 
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of Pari.t bandage is alJ that is required ; but when there is any difficultj in nt 
OTict' bringing; tho limb into good iKisitimi, weight-extfrisiou (should be ejnplnyed. 

285. Excision of the Diapiysis of the Femur, The outer side of tLts sikft of 
the feiimr niay be cut down upon in its entire k-ngtU, from the bai4# of lh<i great 
trfK-hant«r, where the trBiisTerae termimil branch (if the eitenjal circutofiex artery 
Ijos^s untier the vastus extermis, to the eJrtenial condyle, where the superior external 
ftiticulaF artery winds tmnaversely aTOunti tbt* iKjne. The ijicisioii jasses betw^jo 
the iKtsterior border of the vastus externus and the biceps, no structures of atk^ 
importance being injured. 

286. Excision of the Hip-Joint (Figs. 180, Ifl, 182). We have trieti Hiiteir^* 

anterior resection, which has b«^» 
vvanidy recommended es]tw:iAllj-t»j 
Barker, Liickc, and Scliedc, btH 
we TL'gard it as indicated only iji 
l«drtial fxcision, Lt-, for the remorst,! 
\A the anterior [Kirt of the ca|ii5H.le 
and head uf the bone, Hiitcr^* 
ttntprior longitudinal incision is 
es[iecially adapted for exposici; tb^ 
acetabtilom in congenital disittw- 
tion of the hip. The indHton f»'««ee 
thrnugli the skin and fascia \#- 
tween the tensor fasciaj femoris iUiJ 
the itartorius, and then dnwu tn tlf 
capside of the joint extetnal tn tiw 
rectus femoria. For a descjiiftiuo 
of the ojieratiun f^nr congeititJJ 
dislocation of the hip the rea<l<!r 
iihould consult the work."* of Hufflt 
and Lorenz, to whom we art 
indebted for the details of the 
method. ^Vhen it is desired te 
freely eiiKfse the joint the jjostfrior 
ineiston givea much more rocitn. 
especially if the following luethod 
iw emjdoyed : — 

The incision i* an angular (or 
curved) one, extending from 'he 
base of the outer atirfaee of the 
great trochanter upwards to it* 
anterior superior angle, and fi*"" 
thence obliquely upwards and UiC'' 
wards in the direction of the fil>rei 
of the gluteus maxiuius. Tbestm 
and fatty tissue are dividled. At the l>ase of the trochajiter branches of the ejt<m»l 
circumflex artery are divided and ligatured. The dense aponeurotic insei'tion i>f '^^' 
gluteus maximum is now divided npon the outer aspect of the trochanter, expoeiJig 
the periosteum and the insertion of the gluteus niedius, whinh covers the whole of its 
Ujiper border, the detachment of the gluteus mfuciniua being tbu.s facilitated (Fig. I^'!' 
The upper and Ijack part of the incision divides the fibres of the gluteuh niiwdnifl-S 
and generally s^onie vefsBels of considerable size, which must be ligatured, ^^l"'^' 
possible, a etill better plan is to exi>ose the upi>er border of the gluteus maxiniu!' "^'' 
to retract it downwards. 

A fatty layer now api»ea.rp, and after dividing it, the interval is reached Iwtw*** 
the lower border of the gluteus medius and minimus above, and the iijTiformJs bel^*"- 
This space ia opened up, and the broad tendon of insertion of the gluteus m«li'^* 



fia. 180. — lueiiioB for urtlirotomj* of hip. 
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(attiicbtii to the out^r side <\i tlie great trcichantjer), aiiii under it the t«ndon of the 
g!ut«U!< niinimtis (attatht'd to tbe anteriw border of the gretit trochanter), together 
with the |K?riostt>uin, art* incised down to the anterior intertrochanteric line and 
detached forwurds. The litub being Hexed and rotated outwards, the ilio-femoral 
ligament is then se^iamted from the anterior intertrochanterie line. The cajjaule is 
now ilivided along the lower border of the tendon of the pyriforniLs, and on flexing 
and rotating tlie thigh inwards the insertion of the pyriforniis into the inner .surface 
uf the trochanter is detached along with the periosteum covering the hone. All the 
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Ftii. ISl. — Arthrotoiiiy of liip. The gluteus maxiiunfi and tbe ileast; fasciA over tbe trocIiiiDtt:r h&i 
V*«ii diviikd. Tljfc iiiKi^rtionti of the glutens meilius iind ;iiii)imu»t are expo*ieil. 



r«xterni*l rotators, along with the jteriotiteura (or a superficial layer of bone), are then 
reiniett'd l;»ackward.s V)eginiiing in front ^itli the t«ndon of the obturator internus, 
the two gemelli, and the obturator externus. In this way the periosteum covering the 
inner surface of the trtwiianter, together with the structures attached to its pcwterior 
surface, lire rertecteil in their continuity, the limb being rotated inwards (Fig. 1B2). 

By this nietho<l the nmsclea supjpMed by the superior gluteal nerve, namely, the 
glut^^iim mediurt und niiniiunx, are drawn forwards iind u] wards towards the tensor 
fascia' femori-s rtmstde, which has the same nerve -s!ip[ilyf and' which, along with 
the glutei, in of sjiecial importance for the future ab>!uctioii of the Uiigh ; while the 
remaining muscles, the gluteus njaxinms, the jiyriforrnia, and the obturators, which 
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are Diaialy aupj^Ued Ijy the inferior gluteal nerve, are drawn downwards. Hi? 
pyril'orrain now and then reeeU-es a brancli also fmm the suiierior gluteal terw, 
wliicli, however, is given off ao high up that there \a m> fear nf injuring it. 

In this way also the entire i»i>sterirti', external, and anterior siirfa^s of the Wl 
and neck of the femur, and as mut;h as is necessary nf the trochanter are expii^ 
One or two branches of tlie inteniul tircuniflcx arterj' which run transversely overtbe 
capsule at the neck of the femur reijuire to be ligatured ; while the transverse hraticli 
of the external circumttex arterj' may alsi* need to be ligatured where it winds rouiid 
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Fio, 182. — Artbrotoniy of tlm hip. Tlie capsule lias l>eeu oyenod, the insertious of the gluteuii m***"**. 
Mul mioimuH, together witli tlie p.vrironnh iiti(i perioflteiim, are detached in an upwiiiri- *^ 
forward direction ; the ta^witle, along wUh the iwriosteum mid tendmouft iiiiertions ^ T^ 
obturator iuternus, genitHi, and obturator ejtteniufi, i« separated dnwuwunls luiil h«kw»*~^*'' 

the base of the trochanter under the va-^tus exteriiua. As a rule it is sufficien * . 
catch the small veiiaelj* with force] is and to twist them before closing the wob-—-'" 
When the synovial membrane i.'* tulierculons and has to be excised, it \% easy, be-^ ''' , 
oi>cning the cupsule, to dissect down accurately upon a large areti of it from Ijehind, * 
to separate it from its attachtnent to the acetabulum and ueck of the femur, and 
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to remove the posterior wiilI of the cap-sule in iofo. The ligamentum teres is divL 
by cutting on to the head of the bone from liehiiul and Ijehiw, the limb beititr iPOwerf^'*^''v 
adducted, tle.\ed, and rotated inwards. The head is then dislocated Imckwarda, ^^ 
the ncetabuliuu renderetl visible. The tuberculous tissue Ls now removed with scia-^*"* 
and forceps until one is satished that the whole joint lias been cleared out 
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Ul the tuimiiroiis methods employad for exrisinj,' tlie liijj we know of none wliiull 
allows of ftueb five inspection of t lie joint with no little injury to the itmsdcs, nerves, 
and bone. It is a further developiiient of Langenbeck's method by the oblif|Ut' 
inciaioQ, which, however, doex not ailiiiit of txtirpatiou of the capsule alony with 
at the sitiiie time preservation of the bone. We shall therefore dispense \\itli n 

Ctnparison of thia with other m*?thcKl.s (if operatiun. 
If an arthroUimy is .suflBdent, of only a \M\ri of tlie bone i-s to Ik; reiuovetl, the 
jtsule 13 o[>ened at once alon^ the ujiper border of the ijyriforuiis, from ihe acetabuhnu 
to llie iieek of the femur, and the oapHiile, i>L'riosteum, antl niuaciUar intiertionrt are 
detachwl from the neck of the trochanter. The tendon insertions which have lieen 
detached subijeriosteally (or along with a layer of lx)ne), anteriorly, and posteriorly, 
are then replaced over the trochanter and sutured. Even wlieu the di.sefl.se inipltciitea 
the anterior a.s[»e('t of the neck of the femur, ive have foutnl this method Itelter than 
an anterior inciftion. 

If it in uecewsary to get a more extensive view of the posterior jiart of the iielvia, 
or to reseet port ions of the innominate bone, Sprengel's method of making the uicision 
along the iliac crtist and then downwards alonjj the tensor fasciii; femoria 8<j as to 
mm down the entire glntejil nniHtleM, will be found very useful. If neeessity arises, 
8preugel carries the tmteiior tncJMion downwards external to the anterior crural nerve, 
and in thia way he has cured many obstinate eases of suppuration in the innominate 
bone. An advantage of this incision la that the oiieration eaci Iw done aubperiosteally, 
the soft part.H being reflected and retained in their continuity along with their 
accompanying nerve.i and vesaela. But our i»rincii»]e of carefully working between 
the parts sujuilieil by ditfereiit nerves mudt he adhered to, for ^ihieh reason the 
anterior incision should In.* carried down wards between the tensor fa.-iciie femoria and 
the sartoriuR, aa the latter, along with the subjiu-ent rectuw, ia supplied by tlje anterior 
crural nerve. 

2^7. Excision of the Lmomiiiate Bone (Fig. 183). We fir^t performed tliii^ 
operation in lsy4 on a man, agetl (ifty-one, suffering from osteochondrosarconia of 
the jielvis. 

The tumour, which was first noticed six weekf* after an injury, rapidly increa,ted 
in size, and was attended with pain and interference with tlie joint ni<ivement-.H. The 
right iliac fossa waa almost entirely occupied by a large irregular, itense, hilloi^ky 
tumour, covered hero and there by a tliin shtdl of Ijoni* ami pUi^hiiig the glutei liefore 
it, causing jmin on i)re.'>sure, and creaking in the hip-joint. 

At the operation (IHh December 1H84) tlie pubis and i.schium were sawn through 
2 cm, internal to the acetabulum, and the ilium wa.'* .separated jtostcriorly at the sacro- 
iliac joint. The upper end of the fennir had also to be ixwcetcd. 

On lUth January the [latient was allowed to attemjit walking, and on l€th March 
he was discharged, able to get alKiut with the aid of crutches. His condition on l;lth 
July 1888 was re]M>rted a;* folloM's : — ratient has lw?en very well since the oj>eration, 
and began to do liglit work one mouth after leaving hospital. He can now <lo light 
agricultural work, and can walk for an hour without fatigue. 

He limps in the Kiune way as a patient after exci-nion of the hip, i.e. walk« on 
the points of his toes and swings his leg forwards. The leg ia in iiormid position 
and the knee can be fully extended, There is J- iuH. of shortening. Of (lassive 
movements there is a range of 270 degrees, and of active movements a,buortaal external 
rotation is jiossible. Normal active extension ; passive hyjierexteusion of 45 ilegrees. 
Pasaive abduction and mlduction up to 70 degrees on both sides. 

The upper end of the fenmr is only 1 J in. from the nddille line of the body, and 
is on the same level as tlic anterior superior spine of the ilium of the ojiposite side. 
The femoral artery is tortuuiis and pulsates strongly. The horizontal ranuis of the 
pubis is 1^ in. in length. 'J'he femtir can l>e pushed upwards and dnwn wards tft the 
extent of an inch or so. There is a hernial protrusion of the alMloinen the size of 
one's fist. 

f>oon after tliis case Roux i>erformeti a similar ojteration, aiid receutly we have 
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tijieratetl on aT)oth$r ca!$e in a boy, aged thirteeo years, for Hareoma of tli« pflrk 
The ate|t8 of the operation depend on the extent of the disease, to this ch»c tiey 
were an folJowM ; — An inciftion was made from the sacro-iUac joint along Uie cre^t 
of the iliuia, aud thence along Poytiart's ligament. 

After this incision the abdomlual muscles are divided along their attacbi[ieut'< t<i 

Pou|iart'a ligament and the iliac crest, and tk> 
fsiscia tranaversalis and peritoneum are se|iaret«l 
frimx the tumour as far as the large vewwls (ilisf 
artery and vein), which, -with the anterioi' cmral 
nerve, are retracted inwards. The smuUer lems 
(external euta^eouf^ etc.) have to be divided, Dh 
iinterior and posterior circumflex arteries beiog 
^rasj>ed with frirtL']ja, 

The muscles which lie behind Poupart'^ ligi- 
inent and extenval to the large veissels are then 
sopitratcd and divided. The rectus fcmoris, 
sartorius, tensor fascia; feronrii', and tie iiiir 
attach ments of the glutetts medius and miniinn!- 
are detached with a hhuit iustnimeiit and dividi\i 
as far bvck as the s*acro-iliac joint. 

The iJio-psoaa and the capsule of the joint 
are then divided, while internally the pubis imd 
ischium are exposed subjicriostea! ly and eut 
through with forceps. A strong knife is llicn 
inserted into the u[iper jmrt of the gacro-iliiC 
juint, which is divided, and the innominate Ixrae is 
iliftkicatcd downwardi^. The rest of the |»osU>rinr 
surface of the [>elvi.s iw then espoj*eiJ, aiul the 
attachment of the flexor muscles and the giv«t 
sacTosciatic ligament to the tuber iswhii, aiul oS 
the leHiier sacru-sciatic ligament to the spiiwuf tti'' 
isickium, are dividej. The bloetling, on w:»wX 
nf the dnnition of the oi>pnitioii, 1.1 coufkiirflH'". 
but none of Ibe larger vessels are injured, ami in 
our last case not a single vessel had to bf 
ligatured. The wound, in the caftc of the l"'?* 
Iiealed by first intention. 

From our experience, in elderly antl "ffeaklj' 
subjects who do not survive operation, it appear* 
ii> ii'i tn be an advuntage, after detaching fl"" 
alulomiiiLil musciew from the crest of the il^'^'" 
and Poui>art'B ligament., and pushing lack, lln-' 
fascia tran.sversalis and jieritoneum, to previiil 
esce.'igivc hteiuorrliage by ligaturing the internal iliac vessels. 

Partial excisions of the i>elvib have been freijUently l>crformed {>'Hk GiLSseuhftUt, 
on the Remdvfd 0/ Ofseouit fivowths f>f th« Fdim, I Hi) I). Wilm.s lia.s re[)ort<.'<! * 
case of Trendelenburg's where the entire anterior part of the jielvia waa reino***'- 
after which the jtatient was able to walk al^wmt Burprisingly well. 

We performed total rejection of the sacrum for .suppurative cario-nocrttsis "' 
a woman aged thirty-seven, in December 1899, but she, unfortuniitely, died from 
cerebro-s[>inal meningitis. However, it is certain that the sacral canal and the bWI*! 
foramina can be ojiened and the cauda equina and nerves lifted out w ithout any tea' 
harm. The woman had no muscular paralysis. The oiwratiou was performed with * 
knife and uhisel. 
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boue for a tuuiour of the jM3lvi?<. 




UPPER EXTREMITY 



365 



V. UPPER EXTREMITY 

28S. Excision of tke Ptialanges, Metacarpal Bones, Infcer-Plialanfeal and 
Metacarpo-PlialaJigeal Joints (Fig.s. 18-t and 185). For tbc nbakviigcs and their 
joiats, lateral incisions are iniide, iirul for tlie metacarpal bones, dorsal incisions. The 
incisions upon the fingers are placed near the dorsum, and tbia is ta be the more 
particularly attended to the farther they extend towards the tips. In the case of the 
igers it is desirable in rerao^^ng a bone to make bilateral incisions, in order to 
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Fia. 134. — Excbioii of the phalitogea and 
\A liitsUiuArpal bone. 



Fig. 185. — Excbioii ot llio pbaintigcs and 
nict«carpal bones. (Coroiml SKCtiou 
of the wrist, after 1Ie»]e.) 



prevent unilateral contraction of the acar and consequent lateral Itondiug of the finger. 
The extensor tendons and nerves on the dorsum are to be avoidetl, the incisions being 
made over the bones where they can be felt beneath the skin. 

\V'ben not contiitindicated, the subpericsteo-cajraular reaoction is to be [lerformed. 
The head of the bone \b, fii-st exi>osed Ijecause it can be more easily rendered movable. 

In the CHse of the nietaearpal lione of the thiitub, the extensor brevis poUieis 
along with the peri4j.HteTim ii* detached to one side, and the muscle.^ of the ball 
of the thumb are detiiched to thu other, the tendon of the extensor osais nietacarpi 
poUicia iM?ing separated frojn the Ijase of the Ixmc. In the case of the remaining 
lnetacftr|tal bones, the inlcro-sseoiuj muscles are separated aloug with the jjeriosteum. 
The uftrixmietacar[iid joint of the thumb is the only one with a separate sjiiovjal 
membrane, the otberii being continuous with the intercarpal joints. 
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289. Excision of tli© Wriat (Figs, 185, 186, 187, ami 188). Excision of the 
wriHt, as )ii'ai.'tiiH-^t by the I'l-ussiaji snrgeoji lioyer, and bj MurL-au (one of itfi earlifsl 
introducers), has givtii bettor reHullH nince Lifter jxiinted out the iniportancse of alwuTi 
l^erfcirming a cnuiplete excision. Treves cousiders the two dorsal incisions of Oilier 
jireferable to the twn incisions recommended by Lister. For tlie diifeiieut nielb»(ii 
we refer the reader to the exhanstive and historical work of Catterina (Padiui, l.'^SH). 

In practically every ease a m^t 
dorijal iaciftioii is sufficient. For- 
merly we regularly employd tlie 
method moat usually iwlopteJ, 
viz. that known a.s LangenWk's. 
Famba^uf states that tliu dorso- 
radial incision was employed by 
B<kkel in 1869, and Treves di-- 
scribes it as Riokcd's tnetbod, Imt 
hokU tliftt Lister had previoti^ly 
used it. We employeil the same 
incision liefore Langenbcck, not 
only on the living body, but »Ih) 
demonstrated it in the ojit'istivfl 
course upon the cadaver. It ii 
through Langenbeck, however, 
that the method ha£ 1)W(iiue 
widely known. It has grent wi- 
vftntages over the methoife for- 
merly employed, 

Dorso-Badial Incision. With 
the hand forcitily tlexeil tu tJie 
ulnar side, a straight inciiiion i.' 
carried through the skin frorc tiie 
tiiiddle of the sevond uiutuiarpal 
Ijone over the middle of the wrist- 
joiut, and upwaMs along vIil' 4ii'* 
of the forearm for a corresiionding 
distance above the joint The 
inciiiion strikes the interval t«- 
tween the tendons of the exteiwor 
eomiiuini.5 digitorura and exteiswr 
indicis on the one aide, und the 
exteiuMjr iiecundi internodii ]io]li<!iS 
on the other. The skin \& dirided 
grafluaUy so as to avoid the 
branehe.* of the radial nerve gobg 
to the middle finger. The ii}'f"-r 
part of the incision [la^^^sts tliwuili 
the posterior annular ligntiif"' 
and the fascia, dowii to the nulius. 
Opposite the wrist-joint it >* 
carried thrungh the capsule and downward.s upon the base of the third mctaoiqisl 
(•one. The tendons of the extensor carpi radialia hrevior and longior are now detached 
along with the periosteum from the bases of the third and secoud iDetacarpals R«l»e«- 
tively, and the posterior surface of these Iwnes with the intervening iutorosseooi 
muscle exjiowed. The tendons are now disjdaced laterally from their grooves iii the 
bones, and the detachmcut of the eapsule of the %mst-ji*int is commenced. 

The disiul vantage of the Biickel- Langenbeck method is, that in order to gd 
fiufficieat room it ia necessiary to detach the radial extensors. Even although ibt 
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FlQ. 180. — Arthrotomj' of tJie ell>ow and wrist. 
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subperiosteal method is strictly aclliered to {as recommended by Trelat), considerable 
damage is nevertheless sustained by the chief dorsal flexors of the hand, which is apt 
to be flexed to\iiirda the palm and the power of dorsiflexion serioiusly impaired. It ie 
therefore preferable, on accouut of the frequency with which the radial exteiisora are 
injured, to place the incision upon their ulnar side. 

Dorso-ulnar inciston (Figa. 186, 187, and 188). Our incision must he of con* 
siderable length, 7 to 8 cm. (3 to 3i in.), and so placed that i^iith the hand sHghtly 
flexed to the radial side, it extends from the middle of the fifth luetacarpal bone 
upwards over the middle of the wrist-joint, and from thence along the middle of the 
back of the forearm. At its lower end the incision avoids the origin of thu pustt-rior 
olnar vein and the dorsal branch of the ulnar nerve, which is not so lik<.]v tu be 
injured as is the radia) nerve by the dorso-radial inciHion, because the dorsal branch 
of the ulnar winds towards the back of tlie hand at a lower level. After dividing 
the faacifl along with the strong transversely-striated posterior anjiiilar ligament, the 
incision oj^en;; the sheaths of the extensor minimi digiti and extensor communis tendons 
which are drawn to the radial side, while beneath the tendons the ligaments upon 
the base of the fifth metacarpal, the unciform, the cuneiform, and the ulua are divided. 
The capsule h now seimrated towards the ulnar side, and along with it the tendon 
of the extensor caqii ulnaris, which is attached to the iifth metacAr]>al (Fig. 187). 

The detachment of the tendon of the extensor carpi ulnaris has not the same 
disadvantage as has that of the two radial exten.Hors. The ulnar extensor has nmch 
l^BS shore in dorsitlexiiig the hand than the radial extensors which lie upon the radio- 
carpal articulation, which forms the main part of the ^vristrjoint. The extensor carpi 
ulnarig asajats mainly in producing ulnar flexion, which is the very movement which 
occurs to au undue extent iifter excision, in consequence of the weight of the hand, 
which is subsequently often di^iplaced, to the palmar and ulnar aHinx'ts — that is to say, 
appears to be contracted in this direction. The division of this tendon, therefore, 
may act rather beneficinlly than otherwise, iloreover, in the dorsoulnar incision the 
extensor tendons have leas tendency to protrude from the wound than in the dorso- 
radi&l incision. The 8|)ecia] extensor of the little finger la the one mo«t interfered vdth, 
but as this finger is provided with a donbic extensor, and lias a far less ira]»rtant 
function than the index, this disadvantage may l>e disregarded. 

Above, the tendon of the extensor carpi ulnaris Ls lifted out of its grocre in the 
ulna, and the capsule is separated from around the VKtne, When the inferior radio- 
ulnar joint is. dijseased the mini.scus mufit l>e excised. The sejiaration of the attachment 
of the cajjaule around the ulna is easy. After dividing the capsule at the cuneiform, 
the joint between it and the jtisiform is oi>ened, the tendon of the flexor carj^ii ulnaris 
being left in connection with the latter. The hook of the unciform can te more easily 
ex]josed and cut acro.ss than by the dortMD-radial incision. This is a matter of imjiortance, 
because the deep branch of the ulnar nerve winds round it and nnist be preserved. 
The bundle of common Hcxor tendons can Ihj lifted en masse out of their groove 
without ditiiculty, and the ligamentous connections between the three inner metacarpals 
can be separated upon the ]iahnar as|ject, the in.sertion of the flexor caqii radialis intfl 
the second metacarpal Ix-ing preserved. The attachment of the anterior hgament of 
the wrists-joint is separated from the anterior border of the lower end of the radios. 

U|>on the dorsal asi>ect, the ]»of*terior ligament is detached from the lower end of 
the radius as far as the radial extensors and the eitcnsors of the thumb, and the 
tendons are raised from out of their grooves. The tendons of the radial extensors, 
however, are not dettiched from their insertiouB into the dorsal asjiect of the third 
and second metacJuiMil bones res[;»ectivcly. 

The hand ia now forcibly and completely dislocated towards the radial and fiexor 
aspects so that the thumb comes in contact with the mdial border of the forearai, and 
the extensor tendons come to lie upon the radial side of the radius (Fig. 188). When 
necessary the capsule may be still more thoroughly detached from the outer border 
of the radiita, and the insertion of the supinator longus exixised. There ia now no 
difficulty in dbsecting out the carpal bones, and in removing as thin a layer ba possible 




should lie sawn with a surface curved on a trans vurao axia, as in ihe elbow, so as U> 
ensure dortial and ]tali[iar doxion. 

We esjiecially claim for our iiiothod that the tondonK of the mdial exteneors ftre 
jireserved iaUict, and that, by {;omjilete]y dislocating the joint it is pasaible to obtain u 
view of all its receiises, and of each individual boiii;. 

Catterina recommends a method of excising the wrist" similar to that of Uballnski 
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for exposing the tarsal joints — that is to say, by an incision extending through from 
the dorsum to the palm between the third and fourth metacarpals. The palniar 
incision only reaches to the superficial palmar arch. The dorsal one, however, extends 
much higher up, but the transverse direction of the palmar arches and of the deep 
division of the ulnar nerve renders the proj)er use of this incision difficult. 

In the after treatment it is of importance to secure dorsiflexion of the hand by 
means of a splint, such as we have been in the habit of using for years, and which, 
although keeping the wrist securely fixed, stUl allows of movement of the fingers. 
As the finer and more important movements of the fingers are associated with flexion, 
the wrist should be dorsiflexed, so that by stretching the flexors the fingers are kept 
in a state of passive flexion, which can be rendered more complete and active bj 
comparatively little muscular eflFort. Active movement of the fingers should be begun 
early to obtain a good functional result. 

290. Excision of the Ulna. The ulna lies subcutaneously along the whole 
length of the forearm, in the interval between the flexor and extensor carpi ulnax-is 
muscles. It can therefore be excised either partially or completely without any 
difficulty and without injury to the surrounding structures. 

291. Excision of the Badins. The radius is much less easily accessible than tlie 
ulna. The head of the radius can always be felt under the skin at the outer part of 
the posterior surface of the elbow, and can therefore be resected by a part of tlie 
incision, the direction and position of which is fully described in our method of 
excision of the elbow. 

The middle third of the diaphysis may be felt upon the posterior surface of tlae 
limb between the radial extensors of the wrist and the extensors of the fingers. It 
may be cut down upon here without fear of vessels, nor do the branches of the nenres 
come into question, as the adjacent muscles receive their nerve-supply higher i*ll* 
The upjier third of the radius is covered by the supinator brevia muscle, throu^C" 
which the posterior interosseous nerve jMsses backwards. The lower third, besii^ 
being covered by the supinator longus and the two radial extensors, which run all i3^ 
way along it, is also covered by the pronator quadratus, and by the extensors of "(M^ 
thumb which pass obliquely over its postero-external aspect. ^^ 

An incision extending down to the radius in its whole length is only possible aloi^^^ 
the line for ligature of the radial artery, by drawing the radial nerve to the oute:::^^ 
and the radial artery to the inner side. In the upper third the nerve lies well \.- 
the radial side of the artery ; in the lower fourth it winds to the dorsal aspect o^ 
the wrist. 

Method of freely opening- the Elbow-Joint 

292. Excision of the Elbow (Figs. 189, 190, and 191). In arthrotomy and 
excision of the elbow-joint, just as in all other joints in which a free exposure of the 
cavity is desired in order to remove accurately all diseased tissues, we adhere to the 
principle of making a somewhat more complicated skin incision, in order not only to 
preserve all the muscles along with their attachments, but especially also to sj^iare the 
nerves which supply them. This was the main reason why we employed the jjosterior 
curved incision for arthrotomy of the shoulder, and why we subsequently also modified 
the methods which had been employed for excision of the elbow. 

To begin with, we employed the simple method of Langenbeck with a posterior 
longitudinal incision, which was re-introduced by Treves, Park, and Maisonneuve : 
but we found, especially in tuberculous disease which was localised in or had 
extended to the region of the head of the radius, that the access was not so satis- 
factory. OUier's bayonet-shaped incision is an excellent method for gaining this 
access, but it has the disadvantage of throwing the anconeus out of action. It 
is true that the oblique middle portion of Ollier's incision extends through the 
interval between the outer head of the triceps and the anconeus ; but as the branch 
from the musculo-spiral nerve which supplies the latter muscle descends from the 
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mcli supplying the outer head of the triceps, it is necessarily divided, with tlie 

result that the anconeus atrophies. As it is our 3i>ecial duty in the case of the elbow 

to obtain an actively movable joint, the function of the anconeus ought to be preserved, 

as it serves to stretch and fix the cajwule nf the joint. We attabi tlus by the follow- 
ing method of o^iemtion : — 

With the elbow fiexed to an angle of about 150°, an angular incision (Fig. 189) 

is, like OUier's incision, begun 

at the external Mipraccmdytoid 

ridge 3 to 5 eta, (li to 2 in.) 

above the line of the joint, and 

is carried downwards practically 

fiarallel to the axL* of the Iinmerus, 

ix. vertically downwards to the 

head of the radiu.'i, and from 

thence along the outer Ixirder of 

the anconeus to the posterior 

liorder of the ulna, 3 inehe.s 

below the ti]t of the olecranon ; 

finally, the incision terminates 

by curving inwards over the inner 

surface of the ulna. The iirst 

[►art of the ineision extends down 

10 the outer border and external 

condyle of the humerus, lietween 

the supinator longus £ind mdiid 

extensors anteriorly, and the edge 

of the tricejw posteriorly ; below 

the external condyle it pauses 

down to the bone between the 

extensor carpi ulnaris and the 

outer bonier of the anconeus, and 

divides the strong cft|Kside over 
■thf) beati of the radius together 
»Vith the annidar ligament at its 

attaidinient to the ulna. The 
jwer end of the incision divides 
le lower fibres of the anconeus 
aversely at their attachment 
y>*^ ^e posterior Iwrder of the 

ulna, because the njuHcle extends 

for a conifiiderable distnnce down 

the forearm. The ineiriion, there- 
fore, falls accurately along the 

inten'al between the muscles 

ftupplied by branches of the mus- 
culo -.'*|jind nerve and those suji- 

plied by the posterior intero.Hseoua, 

thus avoiding the p0fl5ibility of 

subsei^uent muscuUr atrophy. The lioive having been expoae<l and thy capsule divided, 

the outer he-ad of the trici'[w, together with the jieriosteum and the npiier attachment 
Hpf the capsule, is detiicheil ^iubperiosteally from the humerus, the anconeus from the 
B|K)sterinr surfiU'c of the ulna, the insertion of tlie tvice[iJi from the ti|>*d the olecranon, 

and tlio triceps-anconeus tlap is (the joint Iwing extended) dis]ilace(l ov(.-r the 

uSwnition to its inner side. The external hiteral ligament, with the attarhments 

jf the extensor tendons and the capsule attached to the external condyle, nrc 

sfHirftted aubcortically from below by means of a ehi*'l and drawn forwards. The 
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Fi(j. iSP. — AitUrotomy of the elbow and wri«t 




Flo, 1 90.— Artlirotomj* of llie dbow. Tlie incision hn* been niaJe tLrougli the »kJti mid fwciftfJ**^ 
to thK houe, in the inturval between (he triccjiii (poetmorly) ami the RupiciAtor Inngu* «^*' 
eitenior carpi nuliaka longjor (aiileriorlj) : lower down it 1)** Ijeeii ciirriin) tlir«i«?'' ' j 
cftpanlu down to tlie litrad of the rudiuii. while in the lowest port of tUt) wDiiiid it hnn fi^'^' 
ilowit to the ulua )i«tWL>eti the imic:(ii>«u» [ poster ioriy) aud the exteusor carpi ulnmri&iuilwliinj)' 
The Innejjt tibres of the nticoucus hnre bevti divided. 
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joint lias now become so movable tLat the forearm chu (ie cfimpletely dislocated 
inwards (Fig. 191). The whole extensor apiaratUH, l>oth as rugards muscles and 
Dterves, is preserved in ita contimiity, and the internal lateral ligament is still intact. 
If cotripjete rejsection is to be r»ertormed, after dislwutiiig thu juint as above de- 
scribed, the internal kteral ligament is sejmrated subjieriosteally along ^ith the 
mtucles from the inner border of tlie ulna and the internal (Condyle of tlif humerus, 
and the ends of the bones are removed. In sefiarating the lateral ligaments it Is 




FlO. l#i. — Arthrotomy of Ihe elliow ftrier the for^-iinn Iirs been (liiKx;ftteil i)iward«. "llio outer eurfaee 
(if the uIdr i» exposril with the iwcoDeua iletAched froni it. The cut MUr/ace of the ADcciueuif 
li Ki«eii belov. In the upper pnrt of tht! wauml the siupinaCDr longii» is iieen detacbeJ siib- 
p«rici»t«ally (or KulK-orliciilly) from twlow upwards, na are also the exteiuor urpL radiall* 
loujjrior and brevior, ejcttfttsor coinniuuis digitorum and ext^naor carpi ulaarui. 



' bett«r to remove a shell of bone along with them, so as t€ pru.serve their attavluuent 
to the [jeriosteum. 

For many years we have been in the liabit of making etirvcd fcHAWTi surfaces in 
j«rfomiiiig excisions ; in tlii'^ partif ular case in order to ensure an angular movement 
(flexion and extension) at the new joint. It is especially important to saw the 
olecranon in a curved direction, in order to preserve a lever into which the triceps is 
inserted. Thia goes a long way towards preventing partial dislocation forwards of the 
jlorearin. 

We have already state<l that as comnared with the simple poaterjor longitudinal 
Bcisions, of which Langenbetk's i» the most generally employed, the curved incisions, 
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especially advrxaUxl by Oilier, hare the great advantage of giving more room and 
better exposure of the joint, ef«{jecially in the region of the head of the radios. It is 
not very likely that any one will care to employ transverse incisions (straight or 
curved), either alone or combined with one or two longitudinal incisions. The main 
directions of the incision muitt always be longitudinal if the muscles and their nerves 
are to be preserved. The only method which we need refer to is that of Augoste 
Neiaton, which It mentioned by Fazabcenf. It has nearly the same direction as our 
inci;iion, being carried longitudinally over the external condyle of the humeros and 
then bending at a right angle from the head of the radius towards the uLoa. N^laton's 
object in employing this inci.sion is to thoroughly expose the head of the radios, 
but, like Oilier, he iavk little attention to the preservation of the anconeus. Hueter, 
and, according to Faralxeuf, Marangos have also recommended skin incisions vhich 
are allied to ours, but planned with a different object. Compared with our own 
method, the lateral transverse incision of Cavazzini is the reverse of an improremeiitt 
because it divides the anconeus transversely. He, however, dislocates the j(»]]t in 
the manner we have ad\'ii>ed. 

\o other incision gives such good access to all parts of the joint with bo Uttk 
injury and with such complete preservation of the important extensor aj^Mintiu. 
Moreover, after making the incision it allows us, better than other methods, either to 
completely expose (from the outside) and excise the capsule, or to resect the bones 
subperioMteally, because the incision only lies over the capsule for a short part of its 
extent 

For cases in which the disease is confined to the olecranon, the simple posterior 
longitudinal incision of Langenbeck has the advantage that it is carried directly down 
uprm the seat of disease. When the disease is limited merely to the external condyle 
or the head of the radius, Cavazzini's transverse external incision is occaeionally of 
value. In all cases, on the other hand, where a thorough view into the joint is 
desired, our method above described has great advantages. 

293. Excision of the Diaphysis of the Hmnems. For purposes of excision 
the relations of the humerus are not so simple as those of the femur. The removal 
of the upi)er and lower ends of the bone is considered with excision of the respective 
joints. The most important relation to be borne in mind is the musculo-spiral nerve, 
which winds round the i»osterior and outer asijects of the shaft. 

The external bicipital sulcus is the only line along which the entire length of the 
diaphysis may Ije exix).sed. The circumflex vessels and nerve are to be avoided at the 
surgical neck. The fa-scia of the deltoid is divided in order that (the arm being 
abtlucted) its anterior lx)rder may be drawn outwards ; next, the fascia covering the 
biceps is divided and the bone reached along the outer borders of the coiaco- 
brachialis and brachialis anticus muscles. The muscuIo-spiral nerve and the 
accompanying sui>erior profunda artery lie to the outer side, whilst, in the lower third, 
the musculo-cutaneous nerve, which descends between the bicei>s and brachialis 
anticus, w drawn inwards. 

294. Excision of the Shoulder-Joint, (a) Frmn thef}-ont — when the disease in- 
volves the head of the Vjone (Figs. 192 and 193). 

The head of the lunnerus overlaps the glenoid cavity to a considerable extent 
anteriorly. The diameter of the latter in the horizontal direction is only half that of 
the cartilaginous p(jrtion of the head ; so that to exix)se the head from the front is 
easy, while exposure oi the glenoid is difficult. The simplest method is by the anterior 
longitudinal incision employed by Baudens, Malgaigne, Roeret, Dubreuil, and 
develoiHjd especially by Langenbeck and his pupils. The improvement by Hueter, 
Oilier, Chaiivel, and Spenee, which consists in making an oblique incision to preserve 
the deltoid (instead of the vertical incision downwards through it from the acromion), 
api)ears to \m the most nitional procedure, because this muscle plays the chief part in 
the 8ubse(iuent movements of the arm. 

Tiie incision begins upon the clavicle above the coracoid process, and })a8ses downwards 
along the anterior ))or(ler of the deltoid. The edge of this muscle, which lies close to the 
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clavicular portion of the pectoralis major, is recognised by its relation to the cejibalic 
vein, wliich is drawn inwards along witlj the jrfctoml muscle, the deltoid being tiniwn 
outwards. The Tipper and anterior fibres of the latter muscle are divided close to 
the clavicle, and a branch of the acromio-thoracic arteiy which lies under it is ligatured. 
The muscles attached to the coracoid process, viz. tlie ijcctoralia minor, the short 
heiwl of the bicep.=j, and the comco-brachialia, now appear, in front 
of which, at the lower part of the wound, the upper etlge of 
the smooth t-ention of the pectoralia miijor is seen ixissrng to its 
insertion into the humerus. The arm being slightly rotated 
inwards, the aheath of the biceps tendon La opened by cutting 
down to the bone at the outer border of the above musdea, 
where the bicipital groove may be distinctly felt. The sheath 
is now sUt up aJoug with the cajiiiule as far as the edge of the 
glenoid, and the tendon which is thus fren&d is drawn inwards. 
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FtG. 19L!. — ExuiiiioD of tliu \waA r,( tlju Unmerus hy tlie aiiturior oblique inciBion 
(calleil by Esinarcli, Ollicr's iDfthcKl). 



The biceps tendon in exposed, not only that it may be preserved, but in order that 
the ujijier end of the bone may be rendered ftcceasible along the line of the bicipiuU 
groove which corresponds to the boundary lietween tlie attachments of the anterior 
and jKiJ^terior rousck-s, The tendons which are inserted into the i)pl»er end of the 
humerus and the capsmle, viz. the subscapularis into the lc!»sct tuberosity, the 
Rupraspinatxw, infraspinatus, and the teres niiiior into the greater tubertksity, are now 
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Bepnrated ctoae to tbe bone by means of vertical cute inEide parallel to the bicipital 
groove. lu doing thiii the htimeriis ia rotated first outwardi<i and then inwarda. 
No traoATerse incision is to be made in the capsule. In caaes in which the buntenis 
muhit be exposed farther dfiwnwards, the anterior and posterior circumQex arterie« 
and the cifcuntflex nerve whieh surround the surgical neck must be borne in mind, 
antl the former if necessary ligatured, 

(i) Rutction from Oehind (Figs. 194 to 198) is employed 
when the diseaJie involves more especially tJie glenoid 
fiivitjf or in diffuse disMaae of the joint. 

The !ikin incision, as shown in Fig. 191, ia carried 
from the acromlo-cla^-icular joint over the top of the 
shoulder and along the upiier border of the acromion to 



r Tenijon nf sliort head or bic«{M 
Cl»iricl«. 



i Placs of iwparatioa of Cftpfolt 
\ froiii ktitL u«ek. 

^ Sheath of blc«(>« tendcui. 

.Tent) an of Ulcepa. 

Deltoid. 

TtuiloD of pectonlU m^J. 

C«liluaie vela. 



-••i 



Fio, lOa.'.'Excistoa of tbe head of the bameTDi by the anterior kalaioii. Secoad stage : 
the biceps tendon is lifted out of its ahoath, und the joint U op«tud^ 



the outer part of the spine of the scapula (root of the acromion), and from thence 
downwards in a curved direction towards the posterior fold of the axiila, ending two 
fingers' breadth above it. The upper limb of the incision ptiaaea through the sujierior 
ligament right into the acromip-davicular joint (the strong fibres of which are 
divided), and in the rest of its course divides the insertion of the trapezius along 
the upper border of the apine of the scapula. The descending limb of the incision 
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divide.'* the dense fascia at the posterior border of the deltoid, and exposea the fibres 
of the latter. The thumb ia now introduced beneath the smooth under surface of the 
deltoid so &» to eeparnte it from the deeirer mnaclea (with which it is connected 
merely by lcK).9e cellula.r tissue) up to its origin from the acromion, and its posterior 
fibres are divided. The finger is now carried along the upjKr border of the infrftr 
epicatua mu8cle so as to free it opposite the outer border of the spiae and the root 
of the acromion. 

In a similar manner the supraspinatus is detached i^ith a blunt dissector from 
the upper border of the apine of the .scapula, in order that the finger may be passed 
from above underneath the root of tlie acromion. The root of the acromion, which 
is now freed, is chiselled through 
obliquely, and, along with the 
deltoid, ia forcibly pushed forwards 
with the thumbs over the head of 
the humerus. 

In chiselling through the bone, 
care must be tJifcen not to injure 
the suprascapular nerve which isasses 
under the muisclea from the supra- 
spinous into the infraspinous fos-na ; 
the nerve ia also protected by the 
tmnaveiBe ligament of the .scapula. 
It is desirable before cbiselling the 
bone to bore the holes, required for 
the subsecjuent suture. 

Instead of dividing the root 
of the Gbcromion, the formation of 
the posterior flap may be simplified 
by merely detaching the scapular 
origin of the deltoid subeortically : 
this allows of very firm union 
subsequently. 

After reflecting the acromio- 
deltoid flap, the head of the bono 
is readily acce.Hsible in its up^M^r, 
outer, and posterior a.'jpects, covered 
by the tendons of the extenial 
lotators, vi2. the &upraspinatus, 
infra»pinatUB, and teres minor 
muscles. The jMsterior surfaces 
of these muscles are also ejqiosed. 
An inciaiou ia now made over the 
head of the bone, and in order to 
avoid unnecessary injury this* iiiuat 
be done accurately. Tiie arm being 

rotated outwards^ a longitudinal incision i.s carried down to the bone in the 
coronal plane. Commencing at the upper part of the jmsterior lip of the bicij>ital 
groove, it extends upwards through the capsule along the anterior edge of the 
inaertions of the external rotator muscle^j and over the highest part of the head 
of the humerus, so as to expose the tendon of the biceps as far as its attachtnent to 
the upi^er edge of the glenoid cavity. The insertions of the external rotators are now 
separated from the greater tuberosity and drawn backwards. The biceps tendon is 
freed from ita groove and drawn forwardss, so that its ehcath may be inspected. The 
whole procedure i.s made easier by carrying the elbow forwards and at the same 
time rotating the arm outwards. 

In thiit way the entire head of the humerus and the glenoid fossa con be freely 




DeUoldm. 



niTraspInatui m. 



Thhh m«jar m. 




Fio. 194, — Artbrotoiuy of tlie shoulder by jtosterior 
curved incision. 
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exiKised, and if it is not neces^aiy to do a complete excision, the anterior vail of ihv 
cai»sule and the insertions of tlic anterior luusclea can he preserved. In other cases 
the insertion of the aubscatm^aris into the lesser tubeixjsity ia detached upwarda aiid 
in^rards. 

The circumflex vessels and nerve which come out from onder the teres oilior 
can be preserved ; indeed, if the operation be proi>erIy jterformed there ne<t%l h€ bo 
fear of uyuring^ them. 



Acroniicffii . 



-TimpHiaitt. 



^ 






Tea. M&. — AnfcrotoBiy ot Um i^dolder by the pasterior eorred incwkiii. Hm teraniA-elAVieiilarr Joist 
te •{wwd and tba tzBpaiBa ta deUe^cd from ibe upper bords of tib« wfbm of the i 
TW ileltoKl t* eipoHtl iJoi)g iU lawer border, lAd its ■ttTihwtcnt to tba vpioe k 
pMlcriorlyt •O'l «1 tbb poiat^ aAcr detachiiie Mat cnpn tnd mlbaspuiatai sitBeltsa, tbc < 
is iunterl to diTiile the tpEne of (be ackpala. 



Wll«n the bead ii«a been thoronghly cle&red, and especiaQy if it be excised, tM 

hcxcdWnt vie«' of tJie gienoid is obtained, much t>etter than » pouibb by the antcnor 

iodsion ; and ak& it i» XssasA isaportwat to remove aJi the infectod tissuss in tuberratou 

dt^cas^ ihU iMi:i]<]cte csjusore of all {.wrts of the joint is the ^reat advanta^ of the 

fi...t)-f.! Mvin.-o\L-r, tUis free eixposare is obtaxned fntbotit interfering witli 

rkf tlie dcltokt or other muscles of tbe shottlder. Yet another advant 
uici luv anterior mctkod ts^ that vfaeo the disease in the head ia iimited. or mk* 
oaljf Om i^Mlenot mtuclea r^qtuK to be separated, vhik the anterior part of 
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sule, tlie comco-humei'al band, and the subacapuJaria muscle are preserved lataut, 
in ttis way there is no tendency of the head of the bone to be displaced 
upwards towards the coracoid, which so frequently occurs as the resuJt of the anterior 
operation. The method is therefore especially valuable in partial arthrectomiea. 

Neudorfer has recornmeTided an incision below tlie a<:romion, while MacCormac 
recommends a posterior longitudinal incision, but they have not found favour, as 
they do not give sufficient space. 

The excellent results to be obtained by our method are shown in Fig. 19H. ft 
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_ a»wii iiiirfacAof 
I, iplneof senpula. 



'Tiirnupltiattui tn. 



^^pO. IW. — Arthrotoniy of the sljonlder. The flip, oonsuting of ekiti, deltoid, and ■oromiou, Im 
^^^ liMD thrown forwards ; tbe CApsuk- bais beon incised itntuediat^ly b«liiud ttie long tendou of 

^^H tbe Mceps, at ttie upper border of tlie aupra^piiutus, 

^^^resenta a resection of the shoulder-joint performed by Dr. Lardy for fracture 
through the tuberosities of the ImmeruH with rotation of the head of the hmnerua. 
The photograph wii,^ taken five months after ojieration. 

295. £xcisioti of the Clavicle, of the Acromio-Clavicular, and of the Stemo- 
Olaviculax ArticulatiouB. A.^ the clavicle i;^ iiubcutaue.ou.s throughout its whole 
length, its exciHioa iss a ."iiiiijde matter, provided it can be done subperiosteally. 
Aftdr dividing the skin, platyama, clavicuhir bninchea of the descending aupeiiiciul 
oervieal iiferve, and faMcia, the perioateura ih divided and reflected. The clavicle 
abould be sawn through in the middle, aa it is then easier to clear each half sejMiratety. 
clavicukr attachments of the sterno-uiastoid and tmpezius muscles are detachwl 



UPPER EXTREMITY 



38i 



In tumours of the clavicle (sarcoma) the incision xs, made over the tumour, oiit- 
wards and slightly upwards, along the clavicle. The skin and fascia are disiiected 
off the tumour, the clavicular bmnchea of the descending sufwrflcial cervical nerve 
being divided, along with small hranchea of the extermil jugular vein behind the 
stemo- mastoid. The jiosterior 
border of this muscle is raised, 
and its clavicular origin divided 
well wide of the tumour, the 
clavicular insertion of the tra- 
pezius lieing also divided, Tlie 
clavicular origins of the pectoral Is 
major and the deltoid are next 
divided, free of the diaeaae. The 
jierioHtuiim can now be incised 
over the healthy part of the bono 
in front of the limits of the 
tumour, and reflected from the 
lower surface. The k nife or scissors 
are only necessary for division of 
the tendinous insertion of the 
BUbclavius into the junction of 
the middle and outer third of 
the clavicle and for the coraco- 
clavicnlar and costo-clavii-idar liga- 
menta. Before dividing thisi- t'luuli 
Btractures the acromio-il;ivi( ii].ir 
joint 18 opened, and the onter 
end of the clavicle forcibly pidlcd 
Upwards with a book. The sub 
clavian vein, which lies behind 
the Bubctaviua muscle, is thus 
easily avoided. 

In excising the furromio^ela- 
vicular Jmnt the outer end of 
the clavicle is freed merely by 
cutting through the strong liga- 
mente n[*on the surface of the 
joint. 

There b no difficulty in ex- 
cising the sictno~elat'i<^u}ur Joint 
by an anterior incision, because 
the meniacua facilitates the sepa- 
ration of the articular ends. \Vbun, 
however, the exci-^ion cannot be 
done subcftpsulo-ijcriosteally, the 
transverse vein at the anprastemal 
notcli must Toe kei>t in mind in 
dividing the interclavicular liga- 
ment, while in dividitig the cla- 
vicular i-portion of the st«mo- 
ijia-stoid the anterior jugular vein, 

which rruis outwards behind it to open into the external jugular, is to be looked out 
for. In extensive division of the subclavius muscle and tho costo-clavicular ligament, 
the close proximity of the [ilennv and of the subclavian vein must not be forgotten. 

296. Excision of the Scapula (Fig. 199). Comphif excisioQ of the scapula 
was ftrst [tcrfonaed l«y Liingenbeck (Gies) in 185i>. Ceci lias shown what 



FiO. 198.— Eickion ol tliK slioukler i 
witL rractiire aad TotaLiou ot itiu hv 
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excellent functional results can be obtained after its complete removal. In timioi 
of the scapula it is essential that the operation be thorough, without at the same tinzz^^^e 
inflicting unnecessary injury on the surrounding parts, Wien the periosteum can fc:*~\,e 
retained an endeavour must be made to preserve it, together with the overlyir— ^ ^^g 
muscles, with the object of obtaining as much regeneration as possible. In tnmour^r- ^t». 
on the other hand, where preserving the periosteum is out of the question, it is hett f=^. -jg,. 
with the object of preventing recurrence, to remove the muscles as well, because 
the absence of the scapula they are no longer of any use. The muscles to which ^^ 
refer are those which act upon the scapula alone, or which pass from it to the arm. 



in 
we 




Fio. 199. — Excisiou of tlie scapul.t. 

A ciirvoil inrision is made along the acromion and spine of the scapula as far as 
its vortobral border. A second incision is carried along the vertebral border of the 
lH>no from it.n sujK'rior to its inferior angle. As far as the function of the ami i$ 
I'oiu'erniHl, it is a great ud>'antage if a considerable portion of the acromion can f* 
retaiiu'il, lioaiuse the tra|>ezius and deltoid muscles are attached, the former to its 
innor and the latter to it.s outer Iwrder. If the whole acromion is to be removed the 
incision e.xtends ut once into the acromio-clavicular joint. If a )x>rtion of the 
acromion is to U- preserved it is dividetl with the chi.?el at the place selecte*.!. 

The lower triangular Hap is thrown back over the posterior fibres of the deltoid 
anteriorly, an«l the ascending portion of the trapeziius jKwteriorly, as far as the upper 
edge of the latissiinus dorsi. The finger is introduced under the ex|)Osed posterior 
liorder of tlie deltoid, and the muscle is divided (if the disease admits) close to the 
spine and acromion as far as the acromio-clavicular joint, or to the place where the 
acromion has KtMi chis^'llwl through. 
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In this way the posterior surface of the shoulder-joint, together with the tendons 
of the external rotators, is exposed in the same way as in our method of excising 
the shoulder-joint by the posterior incision. If the articular portion of the scapula 
can be retained, muscle after muscle is cut across upon an elevator, or upon the finger 
introduced beneath them. If, however, the articular portion of the scapula must be 
removed, the tendons are detached from the head of the humerus just as in excision 
of the shoulder-joint, viz. the supraspinatus, infraspinatus, and teres minor from the 
greater tuberosity, the subscapularis from the lesser tuberosity, and farther down the 
united insertions of the latissimus dorsi and teres major muscles from the inner 
bicipital ridge. 

The circumflex nerve and the posterior circumflex artery are to be avoided, or the 
latter may have to be ligatured at the lower border of the teres minor, whilst farther 
backwards the dorsalis scapulae artery must be ligatured. 

Next follows the division of the trapezius. The finger is introduced under its 
fibres from the place where the acromion is divided, and the muscle is detached along 
the acromion and spine. The acromial branches of the acromio-thoracic artery will 
require to be ligatured in separating the anterior part of the muscle. 

By drawing downwards the scapula, which has now become more movable, the 
muscles attached to its upper border are separated from before backwards, viz. the 
omo-hyoid (with ligature of the suprascapular artery) and the levator anguli scapulae 
at the upper angle, branches of the posterior scapular artery being ligatured. 

There still remains the broad insertion of the serratus magnus at the vertebral 
border, in dividing which the scapula is to be rotated towards the spine. Lastly, 
the insertions of the thin rhomboid muscles are cut across, the posterior scapular 
artery, which descends along the vertebral border of the scapula upon the serratus 
posticus superior muscle, being ligatured if necessary. 

Buchanan (1900) has collected seventy-two cases of Langenbeck's total excision 
of the scapula, with 15*3 per cent deaths. In ninety-two cases partial excision was 
performed with 18 i>er cent deaths. 
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SECTION V 
AMPUTATIONS AND DISARTICULATIONS 

W. INTRODUCTION 

Since our last edition, the advances made in the methods of iierforniing amjiutation .^rat-ns 
and disarticulations lie in the direction of paying even more attention than formerly i^"^' J" 
to obtain a useful stum]). Since asepsis has been ensured and perfect healing ob*:^ *"" 
tained in amputations as in other wounds, more care has been bestowed on the shap*-*-^* 
of the stump as well as on providing the best possible function. Further, greater •^^^'^ 
simplicity has been attained. To illiLstrate this we reprint from the third editior* ^^^ 
the chapter on the evolution of the diflferent methods of amputation, and th^»-*^* 
manner of carrying them out ; and we shall describe the normal procedure whichctt^ "^"^ 
is applicable in all cases. 

Evolution of the Methods of Amputation 

Tlieir indications. The oldest method of jKjrforming amputation of the limbs, •r--*^ 
which as it were of itself was enforced ujwn the older surgeons, is extremely simple. — '^• 
A circular incision is carried down to the bone above the part of the limb to be 
amputated, and the soft parts are stripped off the bone, so that when the latter is 
sawn across they can be made to cover the stump without any tension. If this 
cannot be done with a transverse incision alone, a single (or two) longitudinal incision 
is added, also down to the bone. This simple process lias in course of time undergone 
such numerous variations that the most modern surgery has, as it were, had to re- 
discover it. Neuddrfer, Bruns, and others have shown that the best covering for the 
end of the bone is got by placing over it the periosteum and the soft parts entire, with 
as little injury as possible : the soft parts are divided down to the bone, and the 
jjeriosteum is strip]x;d off it farther up, so as to get a covering for the sawn surface. 

In order to show the connection between the different methods of amputation we 
give in Figs. 200 to 202 a general view of the evolution of the more complicated incisions 
from the simple circular methods. 

The circular method is the oldest, and consists in carrying a transverse incision 
right round the limb in a plane at right angles to its long axis. If the jilaije is 
oblicjue to the axis of the joint an oval incision results (Fig. 201). From the trans- 
verse circular and oblique circular incisions, better termed merely transverse and 
oblique, all other methods are derived by the addition of longitudinal incisions with 
rounding off of the angles fonned. If a longitudinal incision be added to a circular 
one, a racket incision results, and by rounding off the corners, the so-called oval 
incision, better termed the lanceolate incision (as an oval with a iwinted extremity is 
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not really oval). If two longitudinal incisions are added, rectang^uXar Jlap» are 
produced, and by rounding off the comers the ordinary horae-shoe flap results. 

The trantverte circular incision, or shortly the transverse incision (Figs. 200 and 
205), is the fundamental type of one method of amputation. It originated as a single 
incision from Celsus, as a double incision from Cheselden and Petit (Schede). 
The sawing of the bone higher up was introduced by Louis and Boyer. According 

Methods or Amputation. 

Fia. 200. 

(b) Oblique circular incision 
(oblique incision). 




I. Fundamental type : uircular incision. 
Fia. 201. 



(6) Oblique racket inclsinn 




II. Addition of a longitudinal incision, to simplify the operation : racket incision. 



FK!. 202 



(b) Oblique lanceolate incision. 




III. Angles of the racket incision rounded olf so as to allow of the incision being made more 
rapidly by one sweep of the kuife : lanceolate incision.' 

to Freres' description, Celsus divided the soft parts on one side and separated them 
from the bone, in fact practised what, with some modification, has been lately 
recommended by Bruns and Neudiirfer. The i)resent circular method was introduced 
by Bell and Hay (Treves). 

While it is simple in execution, it has a number of disadvantages which prevent 

' Formerly termed " oval incision " ; a pointed figure, however, is not an ovaU The term " oval 
incision " would apply only to our oblique incision (Fig. 200). 
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It \4-\w^ iirii%'T-ally *:iii|iloywl. (1; Since in an auijiutation one endeavours to 
pr<--<-iv': a- niii'li a- i»'i-.sil'^l»-, thf; olilique inci.sion is preferable whenever there iB more 
li«;i|tliy -kin on oikj -i'i'- than on the other, or when the skin on one side i« more 
ai\a\>U'\ for a foverin;<. i'l) The .sei»aration of the >kin to a sufficient extent is 
difJi'iilf wh'P' \\\'- limb to \*: aMiputated is conical. (3) In the transverse circolar 



Fio. 203. 



('/) Uneqoal rccUngalar fUpi. 



! \ 



(<i) FVpial ri^Unitiilar flairt. 




I V. Two loiiKitu'liiinl inciHionx added to the circular incision : rectangular flap*. 

Fig. 204. 



(b) Unequal mande<l flapii. 




V. Angle* or the rectangular flapn rounded off : rounded flaps. 



iliciNion the cifatrix (■onies to lie ui>on the end of the stamp, which is not the caK 
with the ol>li(|Uc incision. Figs. 20r> and 206 sufficiently illustrate the different 
imiitioiM of the lines of suture. 

J[t ii evident, therefore, that on the above grounds the oblique citrular incision has 
lilfT ritijgo uf oiiipUiyiaent, liecause it is applicable to most cases, is easily 



, 30.^, tV>*4Uftii »f iVe liu« «f nitore bv 
ilt* tt%t}«f«i«« ettvittu' <tt«l«(on. 





Fio.. '206. — Po»ition of the line of sntnie 
tiy the oblique incision. 



,;.... ,- . -s.ig stin-c»ivering free frv»ni a oirt»tri.\ over the cud of the 

nciaion i.s. thorefon\ the incthtHi to lie selected in the 

l>ulikiH>u3 imd disarticulations when no ^jieoial indii-ations are to be 

(tmoswrse or oblique) in one plane doe* not alwavs give 
tlw deeper ]Mrts. es{iecially the bones ; and it is on account 
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of the mechanical difficulties that more complicated incisions are employed, viz. the 
addition of longittidinal incisions to the circular one. If only one longitudinal incision 
is added, then we have the racket incision ; if two longitudinal incisions are made, 
then two rectangular flaps are formed. 

By rounding off the comers, the racket incision is converted into a lanceolate 
incision, and the rectangular flaps become rounded. 

The racket (Fig. 201) and lanceolate incisions (Fig. 202) give better access to the 
deeper tissues with less sacrifice of skin (and less sacrifice of the soft parts generally), 
and are therefore to be preferred in difiScult disarticulations. They are specially 
valuable when the indication is to retain as many muscles as possible in the stump, 
as in disarticulation (and high amputation) at the hip, shoulder, and carpo-metacarpal 
joint of the thumb. A further advantage of this incision is that the larger vessels 
can be ligatured and the larger nerves cut across before the limb is severed. The 
racket is preferable to the lanceolate incision when the longitudinal part of the 
incision divides the soft parts down to the bone, and when the soft parts are to be 
separated subperiosteally. In other cases the lanceolate incision is more rapid. 

Neudorfer (Wanach), and subsequently Chaput, have recommended, as the typical 
method for all amputations, that in which a longitudinal incision is first made down 
to the bone, which is then chiselled through at the upper end of the incision and 
removed subperiosteally, the soft parts being then divided transversely at a lower 
level. This is practically a racket incision. This method can be quite well performed 
subcortically instead of subperiosteally, the former being indeed preferable. 

The flap methods (Figs. 203, 204), in the form of skin flaps (Lowdham), of skin 
and muscle (Ravaton), and the transfixion flaps (Vermale) are better when the skin 
or the other soft parts demand special attention upon one or both aspects of the 
limb. This is the case, for example, as regards the skin of the sole and heel, the 
muscles of the shoulder and hip. The disadvantage of the flap method, which applies 
also in a less degree to its fundamental type, the oblique circular incision, is the 
defective nutrition of the skin. 



Performance of the different Methods 

The transverse circular method (Figs. 207, 208,- 209). The skin and superficial 
&scia are divided circularly at right angles to the axis of the limb, first upon the under 
and then upon the upper segment of the circle. The assistant retracts the skin well 
upwards with both hands whilst the knife divides the fibres which are stretched 
between the superficial and deep fascia. The superficial muscles are then divided, 
and at the level up to which they have retracted the incision is continued through the 
deeper muscles down to the bone. The periosteum is divided and separated up to the 
level at which the bone is to be sawn through. The height at which the bone is sawn 
across above the skin incision is equal to fully half the diameter of the limb. The 
periosteal tube should always be long enough to completely cover the sawn surface of 
the bone. When a disarticulation is being performed, the joint^^ipsule, which is 
practically a continuation of the periosteum, is to be treated in the same way : it is 
separated upwards from the bone as far as the line of the joint (Oilier, Socin). 

By making a series of circular incisions (the superficial parts being retracted to 
allow the deeper parts to be divided at a higher level), a funnel-shaped cut surface is 
obtained, at the bottom of which is the sawn surface of the bone. In this way a 
broad apposition of all the soft parts is ensured. 

The oblique or oval incision (Figs. 210, 211, 212). The "elliptical" method 
is attributed by Treves to Sharp and Soui>art. The oblique incision which we 
describe has been used by Blasius. The Vi\)\yeT and lower ends of the incision are 
indicated by making short incisions into a fold of skin raised up between the 
finger and thumb, the distal incision being made at right angles to the surface, the 
proximal one parallel to the surface. The u])i)er end lies at the level where the 
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periosteum » to be divided; the lower end lies at a distance below it eqiial to th-:-^ 
dtaineter of the limb. After dividinji; the stdn and faaclA., the lower elli|ii!e of skin i :^e: ts 
seized with tht left liaod (Fig, 212) and drawn upwaMa, and the museleis are dirid& Lw t"^ I 
down to the boDt, tin" etftfe nf thf kit if e bfhuj dlrecitd ttniHir«h the bone ao that a flap i^KT 1*1 
formed which increases in thickneHS towards its bawe. The iwriosteuin is dividec*- i>*^ 
transversely where the incision reitches tlie bone, and, an in the transverse cireuliic-*BB-laT 



.J^ 





Fio. 207> — Tnii»T(trfte circnUr i&cisiou : mctfaod 
of ntraotiDg the skin, vid poaitiou of tb« 
knife. 



Fia, 210.— Obliqp© iDdsioo : the Jower end M^-*^ 
mule by cutting aeroM » fold of nkia .«^S^ 
r»ia«d up iMtveen the flnger *nd ttnmb. - *^^- 



■4 

4 Fig. 208. — Transverse circular 

^1^^.^ ip<:isiOD : method of separat- 

mg back the d««p Riu«cle», 

togother with the pcrlMteum, witli the i>erioati;iim 

detacher (nupktotiuni }, 




Fto. 211.— Oblique, iti- 
cisioB : the upper 
cod raadt! by cutting ocro&s 11 
ioM of lie ill rsiaed up between 
the fluger and thumb. 



Flii. 20W. — TraiisVOTM circialaT incision. 
Btt^tttil !4ectiQi], to ahov the tiollow 
cone which is ieft after sawiug tiirouj^h 
thu l>oue. 




Flo. 212.— OljUqufi iaeiniioa: positioB «f th« 
Itutfe in ortler gnduAlly to carry the 
incision deeper throngh the toft ihuI^ 

ol' the flap. 



incision, is sepftrated upwards so that it naay cover the Bawn stirface. The miiseulo- 
cutaneoiis Hap ih now folded over the wonnd. 

If for any reason the muscles and tendons cannot be retained, then, after making 
the akiti incLiion, the lower end of the akin flay* is seized and dissected up from the 
Bubjwent tissues to the level at which the jierioateum is divided, the edge of th« 
knife being kept vertical to the muscles and never dbected towards the flap. After 



«^ 






dissecting up the skin, the miiscks and bone are dealt with in exactly the same w»y 
as in the transverse circulajr method. 

The mcket incision and its mtxtijkation, tkt lanceolate incision (Figa. 201, 302). 
Malgaigne is the originator of the racket metliod, Scoutetten of the lanceolate incision. 
It oonaists in the addition of a longitudinal incision directed upwards from a 
transverse (or oblique) circular incision. It extends upwards to the level at which 
the bone is to be divided. When possible the longitudinal incision is placed over 

intermuscular septum which separates two areas of nerve-suppl}", extends down 

the bone, avoiding the vessels and nerves, and divides the jieriosteum, which is 
then a«paj«teid. Bleeding veaaels are ligatured, and larger vessels are directly sought 
for in order to diminish the bleeding from the subsequent circular incision. In diij- 
articulationa the joint is opened by the longitudinal incision and the capsule separated 
from the bone. Neudorfer makes the longitudinal portion of the racket incision 
firat, so that after chiselling through the bone he may shell it out aubperioateally up 
to the level of the circular incision. 

Lastly, the circular incision through the skin is added, the latter retracted, the 
muscles divided down to the bone, the periosteum separated upwards as far as where 
the bone ia to be divided (in disarticuJations as far as the joint), and the sawing 
across (or the disarticulation) is completed. 

Just as the oblique incision is the moat important and most universal method of 
amputation in simple casea, so is the racJcet incidon the type of amputation for all 
cases in which special value is placed upon retaining the muscles in the stump, 
especially iu the shoulder, hip, and thumb. The longitudinal, wliich ia added to the 
circular, incision allows the parts to be divided down to the periosteum or capsule of 
the joint (the niugclos and nerves together with the vesaels being avoided), and the 
whole of the soft ].iart3 around the end of the bone (or around the periosteal tube) to 
be so retained that the stump, although boneless, may still possess a certain degree 
of mobility. The racket incision also allows the larger vessels to be ligatured, and if 
necessary divided, before making the circular incision, or before removing the lirab. 
F The racket incision is the type of the subperiosteo-subcapsulaf method of Oilier. 
I The lanceolate incuioH, in which the angles of the racket incision are rounded off, 
is the more convenient and elegant modification of the latter, where rapidity of 
execution ia of more importance than the careful preservation of all the soft parts, 

Ths drcutar niethoda with two lateral incisions, or the double Jfap metkodi (Figs. 
201 and 202), are modifications of the simple types for the purpose of simplifying 
the execution of the operation. They are, therefore, everywhere applicable when the 
simple circular incision is difficult to jterform on account of the density and tension 
of the skin, or on account of the breadth of the ends of the bones, esjiecially in 
amputations at the ankle-joint. 

The fundamental type consists of two longitudinal incisions placed opposite one 
another, and united at their lower ends by a circular incision. If this circular 
incision lies transversely two rectangular flaps of equal length result. If it is 
placed obliquely the flaps are of unequal length. Teale, for example, employs the 
flap method in the strict sense of the term : in making the flaps he dissects up all the 
soft parts aa far as the level at which the bone is sawn across. Aa a rule, however, 
the flaps arc rounded off as they are cut, so that only a portion of the longitudinal 
incisions is retained, and instead of a circular incision, we have two curved incisions 
which join the longitudinal ones at an acute angle. The mistake usually committed 
by beginners is that the two curved incisions are made to join one another at tc»o 
wide an angle. It is therefore deaimble that less experienced operators should begin 
by making the two lateral incisions, and then connect them in front and behind by 
two curved incisions. The skin is divided in a curved direction, first on the one and 
then on the other aspect of the limit. Just as in the simple oblique incision, the 
lower edge of the flap ia raised up and the muscles are divided obliquely down to the 
iMjne. The periosteum ia divided circularly and separated up a« far as the place 
where the bone is to be sawn. Two oblique raw surfaces are thus obtained, which in 
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the case of flaps of equal length are applied to one another. With flaps of unequal JT^ 
length the larger one covers the main part of the wound surface. The relation of the ^^^e 
skin incisions to the seat of amputation — that is to say, to the level at which the bone ^^m^ 
is sawn or to the line of disarticulation — is estimated, in the case of the lanceolate and £».aid 
flap methods, in the same way as for the simple transverse or oblique circular incision.. .cs-<n. 

Mention must be made of that variety of the flap method in which the parts are^-sL.re 
trantfixed by a double-edged knife. The limb is transfixed, and the flaps are forme(S:»^»ed 
by carrying the knife downwards along the bone, and dividing the muscles and skin[:K:..£:dii 
in an arched direction towards the surface, first on one aspect and then on the other. -:K^3er. 
This method produces a very clean wound, and is very rapid, but it has lost ita-:9'^t8 
importance since the introduction of ansesthetics and of Esmarch's prophylactic arrest- ^^^sst 
of haemorrhage. 

After removing the limb the vessels are ligatured with fine silk. The nerv»'^^~ve 
trunks are sought for, drawn forwards, and cut across. When the wound surfacea:^*e=es 
cannot be sutured into complete apposition in their whole extent, a glass drain (wittK'^^-th 
large lateral openings) is introduced as directly as possible into the cavity which Ik-K is 
left through a small special opening. 

Deep interrupted sutures are vised to bring the muscles together, and an accurat»';*''^te 
continuous suture is used for the skin. Still more accurate union is obtained if \!a.^MX!b& 
individual layers of the soft parts are separately brought together by means of burie<£:»^^ed 
sutures ; first the periosteum, then the deep and superficial muscles, the tendons, an(C» .arsid 
lastly the skin. 

Normal Process for Amputations 

Modem surgery seeks not only to ensure healing by first intention in an amputa--^*-^" 
tion, as in every other operation, but also to leave a functionally useful stump. A^^- ^ 
stump to be functionally useful must be capable not only of bearing weight ancfc*-*^^ 
pressure, but also of movement. But in satisfying these demands we only fulfil parl*^"^^-*'* 
of our endeavours. The first essential for the usefulness of a stump is freedom fromt*^*"' 
pain ; the second, good nutrition, so as to prevent atrophy of the muscles and bone. 

If in recent times we have obtained more useful stumps than formerly, we are in— <r«:n- 
debted, in the first place, to a.sepsis. Smooth and painless cicatrices can only be got when«::«^^ 
the wound heals accurately aud without infection, for it is the thick, dense cicatricesfe*-^*^ 
resulting from an inflammatory condition of the wound that are painfuL The worstJt-^sst 
of all, however, are the irregular hypertrophic inflammatory scars with overgrowth of^*^' 
bone. For this reason, as well as because of the dangers of infection and the dis — ^^^ 
comforts of delayed union, we should do all in our power to ensure healing by firstcW-^^ 
intention. 

We shall not here again consider the treatment of wounds, but we may refer thes^^-** 
reader to the chapter on the subject at the beginning of the book. W^e would agaia*:^*^ ° 
point out, however, how important it is that clean incisions should be made, whosesi-*** 
edges can be accurately fitted together. Numerous experiments under the direction ^-*P 
of Tavel have clearly proved that lacerated and irregularly torn wounds are much-^^^ 
more prone to be infected by a definite number of organisms than are those which -*-^r 
are cleanly cut. Consequently, as absolute freedom from germs in the wounds which -*-^ 
we make cannot at present be attained, the chances are that a clean and properly "'^ 
conducted amputation will heal without reaction, while one in which the technique is 
poor will suppurate. Thorough arrest of haemorrhage and proper drainage always 
help to ensure a good cicatrix. 

But even though we avoid infection and escape a hypertrophic, needlessly thick, 
dense cicatrix, every stump is not a serviceable one. The cicatrix even of a wound 
which has healed by first intention will remain sensitive if it is exposed to special 
mechanical injuries, such as traction, or pressure, conditions met with in cicatrices 
on the trunk which are injured by the movements of the body and the pressure of 
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clothes. Pressure and traction are to be avoided, especially when an artificial limb 
bas to he worn. 

The cicatrix is exposed to most pressure if it lies between the bone and the 
artificial limb, or any external object. The muscles and tendons inserted into the 
cicatrix exert moat traction on it if it is fixed to an immobile structure, especially to 
bone. To avoid painful pressure the scar should, therefore, not lie under the end of 
the bony stump in any case where it is to be utilised to bear weight or pressure. 
The only incisions which meet this indication are the oblique incisions and their 
modifications, as illustrated above. It ia only by dividing the soft parts deeper on 
one side than the other that one can get a cicatrix placed where no pressure can be 
eierted on it. 

It should be noted that this applies not only to the skin, but also to the deeper 
soft parts, the fascia, muacles, tendons, and periosteum. These layers must also be 
divided obliquely if tte scar is not to lie on the pressure surface. We grant that 
scftrs vary in sensitiveness, those of muacJe being less sensitive than those of akin ; 
but, again, a scar iu periosteum behaves quite differently^ because of the great sensitive- 
ness of this membrane, which, moreover, is easily stimulated to iiermanetit proliferative 
changes by mechanical irritation. It has already been noted that the cicatrices on 
the ends of nerves (the most sensitive parts of all) are best kept out of the region 
of the stump by division of the nerve higher up. 

Therefore the united surfaces of the soft deeper parts (including the periosteum) 
should not be situated directly over the end of the stuinp. This is a point which up 
till now has not been specially attended to in the perioateo-plastic method. But 
even although the operation be properly performed by means of the oblique method, 
there still remains a possible source of pain in the stump, dependent on the nhape of 
the bone. If sharp corners and edges are allowed to remain, which are driven into 
the soft parts by the weight of the body, there will always be a painful stump. 
Fortunately this is less likely to occur if the scar does not lie under the bone. It has 
been rightly pointed out that in Syme's amput-ation of the foot, a stump capable of 
bearing the weight of the body is iirovidefl if the malleoli are not sawn off. This 
can only be obtaiiwd if one diatribute.s the pressure on the less prominent bony parts. 
No one would be able to walk if supported only on the apex of the most prominent 
l>oint, the external malleolus. 

In the face of this fact it can be easily understood why, by the older methods, 
we so often got serviceable stumps at the epiphysis (as Hirsch has shown, but for a 
different reason) and so rarely in the shaft of a bone. The epiphysia can easily be 
rounded off, and this should always be done, so that the pressure from below may 
be distributed equally over a large surface. We maintain expressly that by this means 
painless and very useful stumps may be obtained in amputations above the malleoli 
and through the condyles of the femur without any osteopla.'^tic operation, provided care 
be taken that the soft parts covering the stump are movable and do not contain a gear. 

In the case of the shaft of a bone it is extremely difficult to attain this rounding 
off. We have to do here with a tube with a hard exterior, and if we do round it otl' 
we simply transfer the edges from the outer surface of the bone to the medullary 
surface. But the main point is that a reiiUy well-rounded stump in the shaft is 
technically very difficult to get. We have not yet got sufficient evidence as to how 
far a carefully roundetl section through the shaft, which is covered with scarless perl- 
oetetira and scariest soft parts, ia really adapted to bear weight without giving [min. 

Hirsch most be recognised as ha'V'ing called attention to the fact that stumps 
which have been stripped of i>eTiosteuin are quite useful. In his method, as in the 
most ancient methods, Hirsch does not preserve the periosteum. He makes no osteo- 
plastic nor even a periosteo-plastic covering, but leaves the end of the bone bare of 
periosteum, and it ia interesting to learn that at the Surgical Congress in Berlin, 
1901, his method found eloquent supporters. Bunge, from Eiselberg's clinic, declares 
that it is injurious to cover the stump with the sensitive periosteum, and that, on the 
contrary, it should be removed, as the stump will then be much more useful, because 
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leas sensitive. On the same grounds Bunge scrapes out the medulla, so that ti^ 
sensitive part may not be pressed upon. 

Bier is convinced that it b harmful to operate subperiosteally, because of the re»^V 
ing overgrowth of bone. But as he prefers the osteoplastic to the older method*— 9 "■ 
follows that it does not signify much whether the periosteum is retained, or wheC:^ '^ 
bone is replaced over the sawn surface. The point is that a good stump may ^ 

formed in various ways, provided the end of the bone is rounded, broad, and smoi **n» 

and has no comers or edges to exert pressure on sensitive parts. But anots— Tier 
point which has been too long neglected is that it is essential that the stump 8ho-=^~^<i 
retain the good shape given to it at the operation. 

For if one wishes to prevent injurious growth from the medulla, or from the b^^sane 
itself, the stump must be subjected as early as possible in the functional relationah^t—ips 
to which it will later be exposed. The irregular overgrowths which are sometin^^es 
described will then not occur, because functional activity determines the direct ~^^:=a<» 
of cicatrisation. 

If the wound heals rapidly by first intention, strong and serviceable stumps c^ — ^ 
be assured, be they aperiostal, subperiostal, or osteoplastic, by taking care tlut ^^Bo* 
skin-cicatrix, the fascial scar, the stump of the nerves, and the muscle-cicatrix are ai^^**? 
from the seat of pressure. This can be effected by the oblique oval method of indai^^*''' 
by making the end of the bone broad and round, by causing it to press agai^^^'r 
portions of muscle and skin which are only slightly sensitive, and by accustoming " '* 
early and carefully to gradually increased pressure. The best stumps are alwa^^^P 
those in which the skin and periosteum covering the face of the bone retain th^-j®" 
normal relationship to each other, as in Bier's or Pirogoff's osteoplastic operatic^ — ^"^ 
especially if the skin is already accustomed to pressure, as in Gritti's operation i^c:^— ^ 
Kiister's modification of Pirogoff's amputation. 

Few methodical experiments were made to ascertain the effect of direct presu u^" ^^ 
on diaphyseal stumps, till Bier pointed out that in forming stumps by his osteoplas^*^^^'' 
method much depends upon allowing the bone to become functionally active as ei 
as possible, because direct pressure prevents it from becoming atrophied, and, 
should like to add, also from becoming h3rpertrophied. 

The great difliculty in rounding off the cortex of a bone is one reason for emplo;.- 
ing the osteoplastic method of amputation. Since (according to Schede) Walther x: 
1813 performed operations by the periosteo-plastic method. Oilier has developed \k-^^^^ 
procedure. The osteoplastic method of Pirogoff, which Gritti first used sucoessfnllit^**^ 
for diaphyseal stumps, has, after many years (thanks to Bier's establishment of tl»— *^ 
principle underlying it), been far more extensively adopted. Bier departs ^^^^^^L 
the principle of avoiding a bony cicatrix at the lower end of the stump, because h^^? 
considers that in such a cicatrix is sensitive, and therefore impairs the power of th^-^ 
stump to endure pressure. Bier, therefore, covers every sawn extremity of bone no*:^— -^^ 
merely with periosteum, but with a flap of bone so arranged that its lower surfac^^^--^ 
is one which is normally covered by periosteum. The bony flap adheres to the saw^C"^ 
surface, but even if it should not and remain movable. Bier has seen no harm follo^^ ^^J [ 
to the usefulness of the stump. Even if the sawn extremity of the bone is coveret-^ 
by a scar it is of no moment, so long as there is a layer of bone between it and th^ ^^ 
soft parts. 

We consider two points in Bier's contributions as of special importance : firstly ^^^' 
the rounding off of the bone, demonstrated by the X-rays, by the osteoplastic method ^' 
and, secondly, the (painlessness of the stump even when Uiere b a fibrous scar oc^^ 
the surface, provided it has no close connection with the soft parts of the stump>' — 
We have already spoken of the importance of the first point in obtaining a painlesi^^ 
and useful stump. We now come to the consideration of the second point. 

Besides the necessity of preventing pressure on the scar, we have directed attentioca 
to the necessity of preserving the scar from traction. The scar b pulled on by the 
movements of a stump only if it cannot follow those movements, and thb especially 
happens if it is adherent to the firm resbting bone. 




jlf, therefore, in addition to the normally adherent periosteum, the noirually 
ibte aoft parts, especially the sennitivo skin, become adherent to the sawn surface 
of the booe, pain will naturally occur oa movement. But if one covers the sawn 
surface with periosteum^ i-etainmg its nortoal relation to the aoft part.^., adhesion of 
the latter in the course of cicatrisation is prevented. As already seen, this adbeaion 
happens only when one has separated the soft parts from their normal relation to the 
flap of periosteum. In this liea the chief value of the periosteo- plastic method, and 
to a considerable extent of the osteoplastic method. The latter is preferable to 
the former in all cases where the ahaft is divided, because it ntakes it easier to obtain 
a rounded'Off atump. The layer of bone which is applied to the aawn ahaft does not 
require always to have a very regular surface as long ant it has no sharp corners or edges. 

Bier has called attention to the necejwity of accustoming a stump to pressure 
early, and using it soon, ao aa to prevent atrophy of the bone and soft parts. 
Atrophic stumps are sensitive, just as are atrophic limbs on which no operation haa 
been performed. But it is of equal importance that the growth of the end of the 
bone should be prevented from fomiing projecting angles, and thus interfering 
with the functions of the atumji. It ia because there is so tittle danger of exostoseH 
and hyperostoses forming on the end of a bone where the amputation has been done 
by Hirifch's aperiosteal method that the stumps are ao efficient in bearing weight. 
Bier's requirement, therefore, applies esg^iecially to periosteo-plastic stumps, but also to 
^all stumps in which primary union gives opportunity for early use. 
I The principle of preventing hyiiertrophy of scars, pressure and traction on a scar, 
and atrophy of the soft parts, allows us to formulate the following procedure for a 
normal operation : — 

An oblique incision (combined, if necessary, with a longitudinal one in the form of 
a racket or lanceolate incisiori) through skin and fascia. After retracting the elastic 
skin the muscles are divided obliquely down to the bone. The perioateum ia also 
to be divided obliquely. The periosteum ia then separated, along with the superficial 
layer of the cortex of the bone, by means of a sharp raspatory or chisel, or, when 
possible, a flap of bone having a movable periosteal hinge is made by means of the 
saw ; la-Htly, if only a thin shell of the cortex has been raised up along with the 
periosteum, the end of the bone h iimply roimdeU off, while, if a distinct Sap of bone 
(oBteoplaatic method) has been sawn up, the end of the bone must be aawn in a 
curved direction so as to fit it. 

The periosteal or bony ijap is suttired over the sawn surface of the bone to its 
perioateum. The stumps of the muscles or tendons are sutured to each other or to 
the surface of the bone at a distance from the sawn sturface. Lastly, the skin and 
fascia are sutured. But in ca^ea where a i>eriosteal flap, or a flap of bone and peri- 
oeteum, cannot be obtained in normal relation to the other soft parts, it is better 
to remove the periosteum entirely from the end of the stump, to scrape out the 
medullary cavity (according to Eiselberg and Bunge), and to round off the edges of 
the bone aa dentists do. 

In disarticulatiog, care for the shape of the end of the bone ia unnecessary : 
the upper cartilaginous surfaces should be preserved, aa they are iuaensitive and used 
to pressure. In additioiu the fwints which we have empbaaised in exciaiona are to be 
borne in mind, viz. to retain the attachments of the teiidona, muscles, and ligamentous 
capaule to the cortical layer of bone subjacent to them. In other words^ the sub- 
capsular method is to bo added to what we have just described as the normal, so 
that the disarticulation is performed by what may be termed the perit^teo-ploetic- 
tubcortical method. 
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X. LOWER EXTREMITY 
1. Amputations at the Foot 

The main rule to observe in amputations at the foot is to arrange the incisions so 
that there will be no cicatrix in the sole. The longer flap most always be taken from 
the plantar a8{)ect. A second rule, except in amputations of individual toes, is that 
portions of the foot are always to be removed transversely to its long axis (Major). 

Two main types of operations are recommended in performing amputations and 
disarticulations of the foot. In the anterior part of the foot, where it is broad and 
flat, larger flaps' should as a rule be taken from the sole, as shown in Figs. 216, 21'' i 
illustrating disarticulation at the tarso-metatarsal and intertarsal joints. The do^ 
incision should be convex, and have enough skin to allow the flaps to be sutux*^ 
without tension. This is analogous to the incision in the posterior part of the {oo* * 
Pirogoffa osteoplastic amputation of the foot, with this difference, that the pl&**^ 
flap in the latter includes a portion of the os calcis. But for the posterior part of '^ 
foot, which is higher and narrower, a different incision is as a rule preferable. I**'*' 
which ia illustrated in Figs. 222, 223, 224, greatly simplifies the operation, and g£ '^ 
a very good covering. In disarticulating the foot at the ankle and at the astrag^^**" 
calcanean joints an internal flap is taken. This can also be carried out very succ^^^ 
fully by the osteo{>lastic method, as is shown below in the description of Tanb*^^ 
modification of Pirogoffs osteoplastic operation. These are the two normal methc::^^^-** 
of amputating the anterior and posterior part of the foot. 

Lastly, the osteoplastic methods, such as those of Lewschin and Spassokukozk^^^ 
are becoming more and more popular, esjjecially when the flap must be taken {tC"''^. 
the dorsum. Further, we may employ the method of Mikulicz, in which portions 
the metatarsus are retained in a well-nourished flap. 

297. Remoyal of a Toe with and without its Metatarsal Bone (Fig. 213). .- — ^ 
a rule it is advisable not to perform partial amputation of a toe, but to disarticula^^^^ 
it at the metutarso-phalangeal joint, as otherwise the stump is only an inconvenience^*- 

Amputations and dii^articulations of the toes are analc^us to those of the finge^^^ 
For the phalanges and interphalangeal joints the oblique circular incision is indicat e^""^ ' 
whilst for the metatarsi and inetatarso-phalangeal joints the racket incision is ma^^^^' 
The dorsal j^rt of the incision extends down to the bone, which is removed sti — — -"■ 
I»erio8te«Ily. 

In the case of the great and little toe the dorsal portion of the incision is n— "^ *' 
placed over the middle of the phalanx and metatarsus, but more towards the midd - — ^ ^^ 
line of the f«.»t. si.^ that the cicatrix may be out of reach of lateral pressure, 
resulting soar txvu|no.<: as good a position as that in FaraboeuTs amputation 
internal and external plantar fla}ks. 

298. Disarticulation of all the Toes (Metatarso-Fhalangeal Disarticiilatioi^KS) 
(Fig. 214V Each toe is dealt with separately as follows: — It is dotsiflexed, and 
incision is oarrio»i rv^und it where it emerges from the general cntaneons envelope 
the foot. When c«.^mploto, all the incisions should unite at the webs^ Upon i 
plantar as^nvt this incision runs exactly along the furrow between the digits and tZ ^ 
i«Il of the too^ .\ dor^vlateial incision is added over the metatarso-phalang^^^ 
joints of the gT«at and little too.'t. In this way two rectangular flaps are formed. 

The tocji Wing now markeilly l«nt towards the sole; the extensor tendons a^^-^ 
dividoil as high up a:? (xvssible, the lateral ligaments and the dorsal and pIant='^J' 
{vrtious of the cn}>$uIo arv divided with a small knife, and, lastly, the plantar tend<^:»8 
ari- v"i\t across as high up as p«>ss5.ible, 

899. Amputation throogli the Metatazsos (Fig. 2151 This cqperation has tJx 
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ivantage over the tarso-metatarsal disarticulation that the insertions of the chief 
luscles of the foot are all retained, not merely the tibialis posticus and peroneus 
tngus, but also the tibialis anticus and the peroneus brevis and tertius. Hence the 
tot retains its normal movements in all directions. It is also very serviceable as a 
ipport, as the important projection at the base of the fifth metatarsal is left, and the 
ily one which is wanting is that of the head of the first metatarsal. 

An oblique incision is carried, with a single sweep of the knife, through the muscles 
yvm to the bone so as to avoid the branches of the internal and external plantar 
'teries. A small knife is then carried round each of the metatarsal bones: the 
sriosteum is divided and retracted and the bones sawn across. The oblique circular 




la. 213. — Disarticulation of 
the great toe at the meta- 
tano- phalangeal joint, and 
of the 2nd toe along with 
its metacarpal bone : am- 
putation through the 3rd toe, 
and through the 5th meta- 
tarsal bone. 



Fio. 214. — Disarticulation of all 
the toes at the metatarso- 
phalangeal joints. 



Fiu. 215. — Amputation 
through the metatarsus. 



ticision is better than the transverse circular, as the scar in the former case is on the 
orsum. 

300. Disarticulation at the Tarso-Metatarsal Joints — between the metatarsus 
nteriorly and the three cuneiforms and cuboid posteriorly (Lisfranc's operation) 
Figs. 216 and 217). 

The line of the joint lies immediately behind the tuberosity of the fifth metatarsal 
n the outer side of the foot. The guide on the inner side is the slight iwominence of 
he base of the first metatarsal. With a finger of the left hand on each of these fixed 
loints, an incision is carried along each side of the foot, and then across the sole at the 
evel of the ball of the toes, thus forming a rounded flap on the sole. This flap, which 
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is thicker posteriorly, is then dissected back as far as 1 cm. in front of the line of t^^A% 
joint. A convez incision is then made on the dorsum, and, after retracting the slii ^ ni, 
the periosteum is divided 1 cm. in front of the joint-line, close to the important tendc^» ion 
insertions, and pushed back with a raspatory as far as the joint. 

The line of the joint is convex forwards and outwards: it has an upwan^L^at,! 
indentation corresponding to the retreating middle cuneiform bone, which lies, «=^ ^ 
compared with the internal cuneiform, as much as 2 to 3 mm. behind the convex jo ir^»- g ,^^ 
line, and 1 cm. behind it as compared with the external The joint is opened opposilft- JSj^ 
the first, third, fourth, and fiftJi, and lastly opposite the second, metatarsal. ThK:::^^ 
strongest ligament is that between the internal cuneiform and the base of the aaaasx^ci^^j 
metatarsal (Fig. 217), and it is only after this has been divided that the joint can kr-^,^ 
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Fio. 216. — Diiiarticalatioii at the tarso-metatorsal 
joints (Lisfranc's operation). 



Fio. 217. — Line of the tano-meta- 
tarsal joints ; and incisions 
for liisrranc's operation. 



opened out. Removal of the base of the second metatarsal in a line with the other 
joints is rather an advantage than otherwise. 

As in all operations upon the foot, the vessels are retained in the plantar dap. 

In cases where there is an insufficient skin covering, removal of the projecting 
internal cuneiform (Hey and Faraboeuf) does not interfere with the functional activity 
of the foot any more than does the typical Lisfranc's operation, as the insertion of the 
tibialis anticus is still retained. 

301. Anterior Intertarsal Disarticulation (Jager-Bona) (Fig. 218), between the 
three cuneiform bones anteriorly and the scaphoid posteriorly, the cuboid being sawn 
across. The operation is performed in a manner similar to Lisfranc's, except that 
somewhat less skin is preserved. The method has an advant^e over Chopart's 
amputation in retaining the strong ligaments which pass from the os calcis to the 
cuboid and scaphoid bones. 
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The BouR-Jiiger operation is a \.y\^ of one of the "irregular" anifiiitations of the 
Foot, But even these irregular tyi>ea are justifiable, as every case must be considered 
jn it.'i own merits, luany of the tendinous insertiona and supporting bony parts being 
preserved. We have already referreil to the removal of the anterior half of the 
ntemal cuneifona bone. Similarly, diftarticulatiou of the first metatarsal can be 
jerformed instead of Liafranc's aiuputation^ the other metatarsala being sawn across, 
ind the valuable .sup[)ort of the tuberosity of the fifth metatarsal retained. Further, 
;t is sometimes an adrantnge to remove only the firHt three metatarsals with the three 
nineiform bones, and to retain the fourth and flith with the culioitt; or, on the 
:ontrary, to remove the latter bones and leave the first metatarsal and the cuneifomia. 
rheee cases are exeeptiona to the rule of anipututing the foot ti-sTisversely. 
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213. — Antisrior interturail dijiartieulation 
(Jager). HorUoD^al section of the foot 
(HetUin&imJ. 



Pio. 



219.— Posterior Ititertiirsal dU- 
articulittian (Chapart'a opera* 
tion), 



302. Posterior Intertaraal Diflarticulatlon (Chopart's operation) (Figs. :219 and 
320), The disarticukticin takes place between the os calcis and astragalus posteriorly 
and the cuboid and sea[>hnid anteriorly. The oiieratlon oftan re.-^ults in a bad stump 
from the fi>ot tLssuming the t-iiuinus [waition, and jtreasure occurring at the anterior 
and lower [lort of the f>s calfiw. Thijn. is easily understood since all the tendons on the 
dorsum of tlie foot have been divitled, while the [wwerful tendo AchilliH iis left intact. 
It is necessary, therefore, to divide the tendo Aehillifi, so that the stump may be 
retaincfl at right angles to the leg until the extensors have gainwl a firm attachment 
to the deeper part of the cicatrix. Instead of waiting for this, the ends of the 
tendons may be sutured at once to the iTerioateiini and ligaments on the dorsum. 

Internally the joint line lies behind the projecting tubercle of the sM-phoid, 
extertialty in front of the ridge oa the greater process of the o.s calcis. The oiieration 
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is performed by making two rounded Haiis, the dorsal extending a thumb's breadth in 
front of the line of tiie joint, and the {.ikntar reaching doTSTi to the balls of the toesL 

The dorsal incision is carried doT^-n to the bone across the scaphoid, the jieriosteum 
being then stripped back along with a short flap. The joint bet^ieen the head of the , 

astragaluj^ and the scaphoid, wbici 
is convex downwards, is then 
opened from above. Towaj'ds the 
outer Ijorder of the foot the knife 
must be directed towards the 
to^ for the outer part of the 
calcaneo- cuboid joint is concave 
anteriorly, t.e. the Hne of the 
joint is f^^ shaped. If the 
knife be carried too far back, iti 
will open the astragalo-catcaaeaa 
Joint. 

The chief structures which unite., 
the bones are the inferior calcanec 
scaphoid and the calcaneo-cuboid' 
ligaments. 

When the foot has been dis- 
articulated the extensor tendons 
(tibialis anticus, the extensor 
longns digitorum, and the |>er- 
oneus tertius) should be sutured 
to the dorsal periosteo -capsular 
ilaii, the foot being held at r!ghi| 
anglea. 

Hoffmann^ has describe^l a mo- 
dification of Chopart's operation, 
suggested by Witzelj where the 
toes are retained. A rectangotar 
area of skin containing the j^inuses 
ia first excised from the dorsum, 
the bones are then disarticulated 
at Chojiart's joint, and at tb©j 
uietataraa-phalangeal joint {or th« 
metatarsals sa'vt'n across), and the 
toes along with the skin of the 
fiole are retained : the latter 
re^lundant and folded at first, buti 
soon shrinks, 

303. Amputation through, the 
Posterior Taraua. Wht'ti the 
soft parts are uisuiHcient for a 
Chopart's amputation, the artictilar 
surfaces of the astragalus and 
calcis are san'n off after 
articulating aa in Choj^tart's of 
tion, A movable stump maj 
still be obtained, as the capsule 
of the ankle-joint (which dries 

not extend farther forwards than 1 cm. behind the cartilage of the head of the 

astragalus) need not be opened, 

301. Subaatragaloid Disarticulation {Malgaigne, Textor) (Fig. 221). A racket- 

^ licuitxlu: mal, Woehtnxkf. Jauuarj" 18!i*&, 
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ITio. 2i!0. — Pflslerior biiertarsaJ di.^artiu«latioii by a 
ptanljir ttap iinil couvex lioriqt] iuoisioti. The skiu 
liu tlitt itorauni is nttrju'bei] ; the tcuilons arc divided 
ami the joint openifd, exjitiKiiig posteriorly the 
artlealitr surtace ol ihe bead of iiie t^tn^ahm and 
the o* cttltia, Auttriorly are seen the articular 
snrfaco of tHe scaphoid and part of the caboid. 
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shaped inciaion is made, the handle being placed horizontally immediately behind and 
below the tip of the external malleolus, and the circular incision carried round the 
foot at the level of Chopart's joint. The incbion is somewhat similar to that of 
Perrin and Chauvel, and is closely allied to Faraboeuf's internal plantar flap. 

The joint between the astragalus and scaphoid is opened from the dorsum without 
opening the calcaneo-cuboid joint. A narrow knife is then passed backwards and 
slightly upwards beneath the head of the astragalus so as to divide the strong 




Fig. 221.— Subastragaloid <IisarticuIation (Malgsigne, Textor). 

interosseous ligament between it and the os calcis. The soft parts are then dissected 
from the os calcis, first from its upper surface, then from its outer and under surfaces, 
and lastly from its inner and posterior surfaces. The greatest diflScnlty is met with at 
the inner side in clearing the projecting sustentaculum tali. 

If the soft parts are insufficient, the projecting head of the astragalus may be 
sawn off. 

305. Subastragaloid Osteoplastic Amputation. This operation, introduced by 




Fio. 222. — Disarticulation at the ankle-joint (Syme's amputation modified). 



Hancock, consists in sawing off the tuberosity of the os calcis, and applying it to the 
lower surface of the astragalus, from which the articular cartilage has been sawn off. 
The circumstances in which this operation is called for are exceptional. 

306. Disarticulation at the Ankle-Joint (Syme's oi)eration) (Figs. 222-225). 
This operation was performed by Syme by means of a flap taken from the heel. The 
disadvantage of the method is that after the heel flap has been brought into position 
a cavity still exists between it and the bones. 

The racket incision is preferable, the flap, which is taken from the inner side of 
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307. Osteoplastic Amputation of the Foot (Pirogoflf) (Fig. 226). Firogofirs opera- 
tion derives its importance from the fact that it was the first osteoplastic operation 
introduced. It dates from 1854. 

The tuberosity of the os calcis is sawn off and applied to the sawn surface of the 
tibia and fibula. The great advantage of retaining the tuberosity of the os calcis is 
that it fills the cavity or cup in the heel flap, and that the skin of the latter is well 
nourished. It is thus preferable to the original operation of Syme. 

The simplest and best method of performing the operation is as follows : — 
Tenotomy of the tendo Achillis is first performed. The foot being held at a right 
angle, an incision is carried from the middle of one malleolus vertically downwards in 
the axis of the leg and across the heel to end at the middle of the opposite malleolus 
(stirrup incision). The whole of the incision extends down to the bone so as to divide 
all the tendons completely. Its extremities are united by a second incision passing 
forwards across the dorsum of the foot exactly at right angles to the stirrup incision, 
and reaching a full thumb's breadth in front of the line of the ankle-joint. It is 
carried through the skin and fascia only, the extensor tendons being divided at its 
retracted edge. 

The ankle-joint is now o|)ened from the front, the lateral ligaments divided, and 
the astragalus exposed as far back as its posterior surface. The tuberosity of the os 




Fra. 226.— Osteoplastic disarticulation of the foot (Pirogoff). 



calcis is then sawn off vertically immediately behind the astragalus in the same 
plane as the heel incision, and is turned upwards along with the skin of the heel. The 
malleoli are freed and sawn off along with the articular surfaces of the tibia and fibula. 
The sawn surfaces are brought into accurate apposition by suturing the flap. The 
Bubeequent gait is excellent. 

In order to avoid the tilting of the os calcis, which in our opinion is very desirable, 
many surgeons have sawn the os calcis obliquely (Giinthner, Sedillot, Schede, Yolk- 
mann), or horizontally (Busk, Bruns, Paaquier, Lefort), or in a curved or angular direc- 
tion (Bruns, Bockcl). Kiister considers Lefort's method of sawing the os calcis horizont- 
ally far better than the typical Pirogoff operation, because in the latter the thin skin 
of the heel is easily abraded. We regard this as unusual : our patients always 
find the stump extremely useful. It depends entirely on the manner in which the 
operation is performed. Kiister proposed not to saw the os calcis at all, but to 
Hflftrtiealate the foot along with the astragalus, and to place the os calcis directly below 
kg (intercruro-calcanean disarticulation). He employs a convex incision I cm. 
^he malleoli as far as the ])rominence of the fifth metatarsal, with a somewhat 
donal convex incision across the astragalo-scaphoid joint. The astragalus 
id. The lower flap is brought up over the anterior surface of the os calcis. 
Ofl calcis is to be sawn horizontally, it is advisable to make an oval incision 
(Fig. 221) horizontally below the tip of the external malleolus. Through 
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thl? horizontal mcJaion access is obtained for sawing through the boiie. This iDclsion 

ahould be compared with the one described on page 400 under Taulx&r's operation. 
All these modifications have a disadvantage over the method first deacribed, viz. 

that part of the acar cornea to lie nearer the under surface of the foot. 

Saabanejeff has also recently described a aubaatragaloid osteoplastic amputation. 
H 308. Amputationa through the Leg (Figs. 227-232). The incisions to be 
Huecommended are suttieiently indicated in the illustrations ; and for the way in which 

the oi^eration is jxjrformed reference must be made to the 

description of ajnputationH. in general. 

On the other hand, the prof>er manner of performing 

Bi^Sf's oateoplastic amputation of tlie leg must be fully 

described. We ]H>Lnted ont, in discussing amputationii in 

general, that Bier fii^t adopted a compiicated method 

■ffhicli was subsequently simplified by Lanz and Gleich. 

We agree to a large extent with Storp and Bunge's 

description of the method as j>erformed by Eiselberg, with, 

•however, a few modificationa. 
Bunge describes the very siniple operation as follows : 
— An antero-iiiternal skin flap is dissected up, the centre 
of the Hap corr&siponding to thti inner surface of the tibia. 
Then the periosteum is divided transversely at the level of 
the apex of the flap, and two lateiul incisions are carried 
upwardji through the jjeriosteiim 3 mm. behind the anterior 
and internal border of the tibia. The periosteum having 
been separated upwards for a short distance, a wedge is 
removed from the surface of bone thus laid hare, so aa to 
allow the blade of the saw to be applied ]>arallel to the 
inner surface of the tibia, from which a layer of bone is 
removed subjacent to the rectangular Uap of periosteum. 
This layer is next broken across with an elevator at its 
base, at which level the periosteum is seimrated still 
I farther upwards and the soft parts divided circularly. 
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FlO, 227. — Ampntation through the malleoli. 
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Via. 228. — Amputation* 
through the Itg fxslaw 
the kuM, ID the xntddk 
tMrd, and iLrougli the 
rnallttolL 



The bones are then sawn across and the osseous Aap sutured over the aawn surface 
of the tibia. 

In our experience the principle formulated by Storp can be carried out in a simple 
way by retaining the continuity of the osteoplastic flap with the skin. This may be 
done by chiselling the periosteo^saeous flap parallel to the inner surface of the tibia 
and reflecting it up along with the skin, the periosteum covering the lateral and 
.|M>sterio7 surfaces of the tibia as well as that of the fibula being also retracted. 
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Mlderabie apl Into ring. We con- 
FBJder it uDneceaaary to provide 
an osteoplastic covering for 
the fibula. All that is required 
ia to see that it doea not 
project: if It does, it should 
be siiwu higher up. The oblirjue 
incision should be the onu 
usually employed ; and when 
amputating high up and low 
down in the leg, the flap should 
be placed anteriorly so aa to 
cover aver the convexly sawn 

• epiphyseal extremities. Poncet 
lUa shown, after careful ol>- 
servatioii, that disarticulation 
at the ankle with a doi-sul flaji 
also provides a very fserviceable 
stump. Lastly, Guyoirs in- 
cision may be emjiloyed in 
disarticulating at the ankle, 
making an incision extending 
downwards as far as tlio lowest 
point of the tuberosity of the 
09 calcic, thus obtaining a [lev- 
fectly flat heel flap. 

■ In the region of the shaft, 
on the other hand, the obliijue 
circtilar incision is directed in 
8uch a way that the flap is 
pliuied antera- externally, sn 
that the anterior border of the 
tibia {which should always Ik- 
rounded off) does not [tress su 
much upon it. The }»enoateum 
of the inner surface of the 
tibia should be included in 
the flap, to act as a further 
protection againat the bone. 
Fatttboiuf reconnnends an 



Fm. 230. — Ostuopl&stii: ampatution of the leg. Tlie Blin edg«i 
irii retracted iipwnrds ; the periosteum is incued lloDg 
the lint) ot whicii tin* hone is to hn Biwn. 




antero-eitemal flap, which includea all the aoft parts down to the bone. Treves 
considers Key's and Lee's plan of making a posterior flap of akin and muscle 
as excellent. 

If it be desired to amputate through the tnuscular part of the leg, it ia advisable 
to aimplify the incision and to retain well-nourished muscles in the stump to enaure 
its mobility. Bruna has again recently recommended the circular method of Celaua 
(wilh two lateral incisions if necesssary) : a circular incision ia carried through skin 
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fio. 232, — TrwiB verso section throngb the leg above its middle (from a. photogrmph). 



and £adcb, and these being retracted, the niusclea are divided down to the bone, 
which Is aawn across after the muscles have been retracted sub|>eriosteally for a 
distance equal to half the diameter of the limb. 

Teale makes a large anterior and a small posterior rectangular flap, both including 
alt the soft jmrts down to the bone. 

More recently it has been sought to obtain a cushion to cover the ends of the 
bones in the case also of amputations through the ahafta of the Ixjnes of the leg, and 
so make it passible for the patient to bear his weight upon the atump. Oilier has 
employed a hee! flap for amputations above the ankle, and Kunimer has reduced the 
heel fiap to a auitable length simply by allowing it to granulate and shrink before 
applying it to the stump. 

Bier obtains a very useful atump by araputating the leg by the simple circular 
method, and then chiaelling or sawing out a wedge of bone from the tibia above the 
fitunip, the base of the wedge being placed anteriorly : a sort of foot is formed, the 
pressure being borne u[ion the dorsal eurface of the abaft of the tibia. This 
procedure may be adojited iu amputating through less muscular part'* of the leg. 

The intcroiiseoiija niembrane adheres firmly to the bones, and is to be dissected back 
with a knife along with the periosteum. The muscles which lie between the bones 
must be cut across transversely so aa to divide the vessels at the lower extremity of 
the flap. 

The anterior and posterior tibial vessels — the former lying upon the iateroaseous 
membrane, the latter upon the deep rouaclea of the calf — are met -with along the 
whole length of the leg, and in addition, in the lower two-thirds, the peroneal artery, 
which lie*} between the Hexor longus hallucia and the posterior surface of the fibula. 



2. Amputations in the Region of the Knee 



[ta the knee, just as in other joint regions, amputation as high as) possible throiu^ 
bonea on the distal aide of the joint is preferable to disarticulation, provided the 
tendon insertions into the upper end of the tibia and fibula are pteiierved : if these 
are not retained, there is no object in the amputation. A second important fraint in 
deciding which of the nmnerotia methods ia to be employed ia whether the joint is 
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healthy or not. Ssabanejeff has shown that even when the joint is diseased, a fonn 
of high amputation through the leg, which admits of the removal of the diseased 
synovial membrane, is still possible. After consideration of these two main points, 
all methods which guarantee a stump capable of bearing weight can be employed. 
On these principles we describe the different methods. 

309. Disarticnlation at the Knee (Figs. 233, 234). This b performed if the 
joint is in a healthy state, but amputation higher up is necessary if it b diseased. By 



Tubercle of tlbUu 




FiQ. 233. — Disarticulation at the knee-joint. 

retaining the capsule of the joint along with the synovial membrane (Socin) a freely 
movable covering for the stump b provided. Owing to the great breadth and thick- 
ness of the condyles there must be no lack of skin taken from the sides. For thU 
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Fio. 234. — Section tbrough tbe knee-joint at the level of the condyles of the femur. 



reason the oblique incbion is more suitable than any of the flap methods. An 
excellent stump is got if aseptic healing occurs. 

An anterior flap is obtained by making an oblique oval incbion, beginning 
posteriorly opposite the level of the joint, and ending anteriorly four fingers' breadth 
below the tubercle of the tibia. If the leg be held with the knee half bent (making 
an angle of 135° with the thigh), the incbion faUs in the continuation of the long 
axis of the thigh (Fig. 233). After dbsecting up the skin and fascia, the capsule 
with the ligamentum patellse, the semilunar cartilages, and lateral ligaments, are cut 
through anteriorly and laterally ; the crucial ligaments are separated from the spine 
of the tibia ; the posterior part of the capsule b cut through along the tibia, and 
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the operation is completed by making a transverse incision through the soft parts 
posteriorly. The chief vessels requiring ligature are the popliteal artery and vein, 
but the articular arteries and branches to the gastrocnemius may also require tying. 
The popliteal nerves are pulled out and cut across high up. 

When the cavity of the joint is retained it is necessary to introduce into it a 
drainage tube through a special opening on each side of the patella. The skin wound 
can then be completely closed. 

The method of making an anterior flap is not so good as the oblique incision. 
Treves prefers two lateral flaps (Stephen Smith's operation), consisting of skin and 
fascia only, and this method is very popular with many surgeons. 

Miller, with the knee fully extended, makes a circular incision round the limb 
2^ inches below the condyles. The soft parts retract so much on the flexor surface 
that it is only necessary to dissect up the flap on the extensor surface. A posterior 
scar residts. 

Bier declares that disarticulation at the knee gives an exceedingly good stump 
because there is no bony scar formed. When there is plenty of skin it is to be 
preferred to all other methods. 

310. Ampntations through the Thigh (Figs. 235-238) were formerly among the 
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Fio. 235. — Amputation through the condyles (Garden). 



most frequent amputations, and are so still. The oblique circular incision is to be 
recommended at all levels. Circular incisions may also be employed, but not at the 
lower end, on account of the bad position of the scar. 

311. Amimtation throTigh the Condyles (Garden and Buchanan) (Fig. 235). 
Buchanan, in amputating at the lower end of the femur in children, simply separated 
the lower epiphysis of the femur. 

Garden sawed off the condyles in a curved direction through their greatest breadth, 
obtaining in this way an excellent stump, and one well adapted for bearing weight. 
Amputation through the condyles should take the place of disarticulation at the 
knee when the joint is diseased and removal of the synovial membrane necessary. 
This indication calls for a different method of performing the operation. Here also 
the oblique incision is prolonged anteriorly so as to place the scar well away from 
the stump. The incision begins posteriorly at the level of the epicondyles and reaches 
down to just below the tubercle of the tibia. The flap, consisting of skin and fascia, 
is dissected upwards to above the patella : the quadriceps is here divided down to the 
synovial membrane of the joint, which is exposed and freed as far as its upper limit 
without oi)ening the joint, and then stripped downwards off' the bone to below the 
epicondyles of the femur. An incision is then carried round the femur down to the 
bione, from the upper border of its trochlear surface through the lateral ligaments 
just below the epicondyles, and transversely across its posterior surface immediately 
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above the synovial [M)iiche8 bekind the comlylefl. Tlie lower epiphysis of the femur 
ia aawn through convexly along this line, and the aoft parts on the posterior aspect of 
the limb are fUvideiL 

The stumps which we have seen from this operation (And our teacher Lucke waa 
very fond of the method) were all juiinlesa, and bore pressure exceedingly well, in 
spite of the fiiot that the bone cicatrix was directed downwanla. Moreover, the skin 
was always freely movable upon the atump, because the foacia was placed orer the 
aawn surface of the bone. 

Lastly, Ssabanejeff has deviaed a fomi of oMUoplatttc amputation through the 
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Fio. 23S. — Osteoplastic aiu^utation tbrOiigK the caadyles of tlie feiuur (Ssalmtiejeff). An obJiqQe 
iuuisiou liiu lieeo madt; thraugb stiu and fusciQ ua in Ctinlua'g arujiutation (Pig> ^i35). The 
tibia is sfvwu tlirougli obliquely n]iwftril>i aud Imckwanls as high tm the bead of the libiila, 
nnd th« flap cotiiaiiilug t1)e upptar section of the botie is thrown biuikwtnls. Th« line of 
AMtiou through the condyles of the feiuur is ghown. 



condyles in which the anterior flap conUina a piece of bone sawn from the anterior 
surface of the tibia. After retracting the anterior flaii the saw ia applied close to its 
edge and carried in an oblique, or, better, slightly concave direction into the anterittr 
surface of the tibia, so as to remove from it a cap of bone (Fig. 236), The flap 
containing the piece of bone ia reflected upwards as in the oj*ration just described, 
and ita Ixmy surfjice ia then applied to the oblique and slightly convex surface 
left by Bamng through the condyles of the femur. 

In this way the skin and bone moat accostomed to bear pressure ar& both brought 



below the face of the stump, whit-h is therefore an excellent one. The eapsule, as 
well as the insertiona of the sartorius, gratili.s, and, if necessary, the biceps, are retained. 
We are indebted to Djelitzin for the idea of aawiqg the tibia rjliliquely instead of 
vertically aa originally projiosed by SsabanejeC Abrashanow has introduced a 
reverse oiieratioji, viz. the formation of a posterior flap containing the jxisterior half 
of the tuberosities of the tibia, which are applied to the horizontal anil frontal sawn 
auifac«s of the femur and jiatella. 

These methods may be applicable when a jwrtion of one of the bones containing 
a focus of disease must be removed. According to Hilgenreiner, Wolfler has tried 
them oil the living subject and has obtained good and permanent functional re.sult«. 

312, Supra^Oiidyloid Amputation. Wlien Kufiicient skin cnnnot be gut to cover 
the condyles a supracondytoid amputation must be performed. The amputation can 
be jierforraed either by an obJique incision or by the i3ap method. In the latter case 
the flap should be taken from the antevo-internal aajKJct (Fig. 239), because if a purely 
anterior flap be made, the adductor;;} pull the femur inwardfl and forwards and cau»e it 
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to press against the inner corner of the wound, A favourite amputation with many 
stugeons is Spence's method, modified by Farabosuf, in which a large anterior and 
a small posterior flap are made, the latter being replaced by a mere convex incision. 
In this methoil also we prefer to make the anterior Hap slightly on the inner side. 

A modification of this common operation ia GrittCs osteoplastic sHptiicondi/loid 
amputation (F^igs. 237, 238). An oval incision i» made with its upper end situated 
posteriorly above the prominence of the condyles, its lower end anteriorly two fingers' 
breadth below the patelJa. The ligameutum patelJas ia divided close to the tibia so 
that ^t may be sutured to the perio.*!teum of the femur, which is .mwn throngb in a 
curved manner (convexity downwards) immediately above the condyles (or above the 
epiphj'sis), the periosteum being previously divided circularly 1 cm, lower. The 
cartilage ia removed from the patella in such a way aa to leave a concave osseous 
auiface, which m applied to the convex sawn surface of the femur and held in position 
by a few sutures which unjt« the margin of the {Mtella and the jiatellair ligament to 
the periosteum of the femur. 

313. AmpuUtion through, the Middle of the Thigh (Figs. 239, 240), In 
muscular hmb^ two abort Saps are made, and after retracting them, a clean cut is 
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carried transiersely through the niusclea (Lisfranc and Eamareli). A very clwuj 
wound can also be made by dividing the muBcles by transfixion after the skin has 
been divided. In very rauscular limbs the periosteum is separated upwards for 
several centinietrea bo that a aufBcient skin covering may be obtained, and in order 
to provide a i»enof*teal covering for the sawn i?urfaee of the bone. 

314. Amputation below the Trochanters (Fig. 239) is performed by an ov&l 
incision in the same w-ay as in disarticulating at the hip-joint. The loagitudiual 
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portion of the incision is made upon the outer aspect of the thigh, and extends down 
to the bone, which can thus be cleared subpe-rioste^y up to where it is sawn bctoss. 

In amputating in the lower third of the thigh, the femoral -^-esssels, and anteriorly 
and tuternall}' the ann^tooiotica tnagua^ and pos^bly also the superior articular 
branches of the jiopiiteal, require to be ligatured. In the upfier two-thirds, besid 
the femora! vessels, tlie profunda, and, in the upjwr third, the large branches of 
external cireumtleXt must be ligatured. 

315. DisartiCQl&tion at the Bip (Figa. 243, 243)l Considering the mass of 
uu^'te which surrounds the hipgoint and the great importance, after removing the 
entity bo»y apj«ratua of the luub, of obtaining a movable modular stomp, high 
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putation through the thigh mth sabperioateal removal of the ui^per eiul of the 

femur should, in the absence of ajieciiil indications 
to the contrary, be regarded as the normal pro 
cediiru. We may refer the reader to what has been 
said in sj>eaking of amiiutatious in general. Ejt- 
pcrience has taught us that here, just as in the 
shonlder, a movable umstular stump is of the 
greatest service in enabling an artificial liinb to 
be worn. 

A very different procedure nauat be adojited 
when it ia necossary to remove aa much as jjossiblo 
of the soft parts, ast, for example, in malignaot 
disease. According to the indications, therefore, 
difl'erent iiiethods of aniputatjon must be employed, 
and these may bo cbuisified into two main groups. 

The method pmctised by Beck and Verneuil, 
aad improved upon by Rose (extirpation method), 
is to be regarded aa the t}"iie of methods in which 
the aqft jmrts must also be removetl. For all 
cases, on the other hand, where the miisclea can 
be retained, Houx'a or Kocher'a modification of the 
method of Ravaton {1743, Treves) and Kerr ia 
hidicat«d. An external racket or an esternal 
lanceolate incision ia made, and a combined excision 
and amputation jwrformed. The principle of this 
operation was carried out by Furtieaiix Jordan, 
who, by means of an external longitudinal in- 
cision, divided the insjertiona of the muscles into 
the trochanter and up].ter jmrt of the femur, and 
amputated the liuib aa low down as iwisajble by 
the circular method. 

Tbe excision-amputation method (a modification 
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Jordan's method) practised by us, diminishes the loss of blood, as it [tennila 
^f the part of the operation which mvist be done without com]flete prophylactie 



control of hteniorrliage being (>erforined with the minimum of injury. Liater has 
avtuled himself by this method of the advantage of first of all JiaarticiiJating the 
hotid of the femur, wkifh Esmnrch does Intt. 

The I'einarkable danger and nirirtality which formerly attentled the o]>eratio»i 
have been greatly reduced since EMinarch taught ua bow to effectually control the 
hemorrhage. Hose's method is lUtMnl to l>e performed without EsTiiart'b'.s [irophylactic 
measure. Thank.>i, therefore, to the iuiiiroveiuent in the technique, atnputAtion at the 
hip can now be undertaken without hesitation even iti eojiijiamtively feeble i>eraons. 
We have had no exp«rieneo of Wytiih'M method, in which two large steel pins are 
pushed through the joint tti keep the rubber tube from slipping. Wyotli has abo 
employed this method for the shonlfler siuce 1890, and hiw produced evidence to show 
that in nearly seventy ca-WJ* the bleeding wa8 controlled with alwolute certainty. It 
may therefore be usetl with advantage in certain circuuLstances. 

{a} ExtiriMtfirm MtUwd (Fig. 241) (Beck-Kose's operation). Rose, following the 
example of iJeck (Ltining), removed the thigh like a tumour by dividing the larger 
vessels between two Jigatnres, and ligaturing the others immediately after dividing 
them. This e,rtir/ifttion method is the more suitable when the tumour extends high 
up in the region of the hip-joint. In .sueh caHea the anft parts can only Iw partially 
retained. For this reason no jspeeial descTiption can be given of the ojn^ration to be 
jwrformed, an this must necessarily vary in different cases. It is alway.s desirable, 
however, to place the iucirsion so that the main ves.sela (aw in renjoving the upper 
extremity along with the shoulder girdle) can be ligatured at the out.'jet, f'.f. the angle 
of the incision is to be plat-ed over the femoral vesssels (Fig. 241). In this way all 
bleeding is prevented, with the exception of that from the obturator, gluteal, selatic, 
and possibly the internal putlic arteries. If, however, force|w be at once applied to 
the bleeding vessels after tfividing them further hjeniorrhage is reduced to a minimum. 

The figure shows that the ntethod desf rifietl liy us, from our experience of cases 
of sareoraa extending high up, defK-nds on thej*e principles, and can he consideretl as 
the tttihn'or racket, in distinction to the extevii'il racket. According to Faraba-uf 
asid Treve!<, Larrey introduced this incision, which was practised in a modified form 
by Co«j[>er, Verneuil, and Kuser. Outhrie'ti and Lisfranc's methods are also very 
similar a.s regards the i>osition of the incision, which was, however, jmrtly made by 
transfixion. Of the earlier transfixion methods, winch were regularly practised and 
taught, and were based on rapidity nf execution with disregiird of projier means of 
checking hiemorrhage, no more notice need In; t<iken as they involve t<xi severe 
bleeding. 

(ft) EjcciuonAinputatioti Jltthotl (Fig. 243). In ail r*^es where the soft j)art,H 
in the region of the hi]> can be retained, this should tie the regular procedure, as the 
luusclea of the stump are of great functional use for the attachment of an artificial 
limb. Especially if the operation be done subperioateiilly, an actively movable stump 
is obtained ju-st as in a high amputation through the femur. Like Sliuter and others, 
we have seen such a .solid and |>erfectly movable stuui|) formed frum the jjcriosteutn 
that it wa.4 scarcely possible to believe that disartjcnlatioii at the Uip hatl really been 
performed. The niethotl usually employefl is that by the external nwket incision. 

HieUiorrhage is arretted by an elii.stie tourniiiuet, which, to prevent it slipping 
downwards, must always be ap[*lied in the form of a ligure-of-etglit round the thigh 
and iielvis. The com|iIicated [jrecautions of Trendelenburg, Henn, and Wyeth may 
have mlvantiiges in individual cases, but aa a rule they are unnecessary. Trendelenburg 
transfi.xe^H the limb with steel rods im.s.«(od towards the inner aide from the eiciaion 
wouud, aud then winds a rubber tulje round them in the form of figures-of-eight. 
Senn losses a doultle rubber tube through the limb from the wound for resecting the 
hip-joint, and ties the 3r>ft parts in two halves. Wyeth prevents the rubber tourniquet 
from shpping by Imnstixing the limb with two large steel juns Braun ligature.^ the 
extenial iliac vewselw, and from this wound an assistant compresses the internal iliac, 
a plftlt which, he a**ert>+, is attended with leaat ha-inorrbiige. 

A eircuJar incision is made through the skin at the level estimateil in the usual 
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way, the muscles are divided down to the bone at the level of the edge of the retracted 
skin, and, after dividing the periosteam, the bone is sawn across. The vessels are now 
carefully ligatured and the tourniquet removed. 

Instead of the simple circular incision it is better 
to make an oval incision extending upwards on the 
outer side of the bone (Fig. 239) : if necessary we 
may adopt Liston's plan of making short anterior 
and posterior skin flaps and dividing the muscles 
circuLsirly. 

Beck and Esmarch, after amputating, divide the 
soft parts at the outer surface of the femur, and 
dissect out the bone subperiosteally by detaching 
with a knife the attachment of the periosteum at 
the linea aspera, the insertions of the muscles (glutei, 
pyriformis, obturator extemus, obturator intemus 
and gemelli, and the quadratus femoris) into and 
below the great trochanter, the ilio-psoas into the 
lesser trochanter, and the attachments of the capsule 
in the region of the anterior and posterior inter- 
trochanteric lines. The ligamentum teres is torn 
across by twisting round the femur. 

Since 1876 we have had faultleas results — nine 
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Fig. 242. — Disarticulation at the hip-joint 



Fio. 243. — Coronal Bection of the 
hip- and knee-joints (after Henle). 



cases, with no deaths (reported by Roux). Our method of operating is as follows : — 
The incision is the same as that described for excision of the hip, namely, in a curved 



direction over the great trochanter and through the iihrea of the gluteus maximus, but 
ia shorter than the ordinary one for excision. The fibres of the gluteus maximua are 
separated in the line- of the incision aud drawn apart, Branches of the gluteal and 
circumflex arteries are ligatured, the capsule of the joint is divided, and the insertions 
of the muscles (the glutei anteriorly, and the pyriformis, obturators, and (juadratuft 
jKisteriorly) are separated from their attachments close to the trochanter. The head 
of the femur is now dislocated, the Itgamentum teres being divided or torn through. 
The soft parts ate seftarated forwards and backwards from the great trochanter as 
far down as the lesser trochanter, where the strong insertion of the ilio- psoas is 
divided with a knife. 

After completely arresting the bleeding, the limb is held up vertically, and an 
Esmarch's tourniquet applied in the form of a figure-of-eight around the highest part 
of the thigh and pelvis. The crossing of the figure-of-eight muBt be U{M)n the 
posterior and outer aspect — that is to say, behind and above the great trochanter, so 
that sufficient pressure is exerted anteriorly. 

The limb is now amputated below the trochanters. The skin Incision is either 
circular or lanceolate, or two short skin flaps are formed according to the amount of 
skin available. The skin is then retracted, and the muscles are cut with a dean 
sweep dawn to the bone. The soft coverings must always be abundantly calculated 
for. After being divided, the periosteum must be separated up with a blunt instru- 
ment, but the knife must be iLsed to detach it from the line a aspera. The bone is 
then .^awn across, and all visible vessels — first the femoral, then the profunda veaaets, 
the internal .saphenous vein, and the numerous small arteries — must be carefully 
ligatured, and the tourniquet removed. 

The stump of the upper part of the femur is now surrounded with aiseptic gauze 
and grasped while the remaining connections are freed from it sub[)erio8teallyj after 
which it is drawn oat of the wound. Drains are introduced through special openings 
close to the resection and amputation wounds, both of which are closed by layers 
of sutures. 

Roux, in the paper already referred to, has drawn some comimriaoni between 
our operation and the methods emjiloyed by Voikmitnn, Guyon, and Reverdin. 

316. Diterilio- Abdominal Disarticulation (Jaboulay's Operation). Our two 
cases of rei^ection ijf the innominate bone, and those of lEoux, show that lhi<! extensive 
operation can be i)erformed with the be^t results. It is surprising, therefore, that the 
first cases of amputation of the hi^t along with the innominate, recorded by Gayet, 
should all have died. 

Billroth first (lerformed the oiieration in 1889. Jaboulay performed it in 1894, and 
again in 1 695, while the operation has also been done by Caeciopoli. These were cases 
of osteosarcoma of the i^elvis, and in all death rapidly followed from shock, or sepsis, 
Gii%rd of Bero was more fortunate, having performed the operation successfully in 
1895, and again in 1897, in which cases, however, the osteosarcoma grew from the 
up{jer end of the femur, so that the operation waa much easier than in cases where the 
luroour springs from the pelvis. Lastly, two cases were oiierated on for hip -joint 
disease with extensive involvement of the pelvis, one by Girard in 1897 (which died 
from shock), and one by Bardenheuer which recovered. The ninth case was operated 
on successfully (Jaboulay's method) by Satistscheff in 1898 : the case was a difficult one 
and necessitated ligature of the common iliac artery and separation of the symphysis. 
Finally, we pjerformed the Qi>eration with a fatal result on a boy with an extensive 
pulsating sarcoma of the pelvis. The caiM:; will be published. Kadjan also operated 
Unsaccessfully. Girard haii collected all the recorded cfl,^3, which he will shortly 
publish. We must refer the reader to his paper for a comparison of the details of 
bis method with that of Jaboulay. 

With reference to the form of skin incision to be employed, we are inclined, from 
our own experience of pelvic resection, to give the preference to Girard'a rather than 
Jaboulay's method. It does not seem a matter of much importance whether or not 
we follow Girard in making a short anterior flap, but it is essential that the chief inciaion 
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should be made in the fold of the groin along the entire length of Poupart's ligament, so 
that the insertion of the external obliqne aponeurosis may be divided as well as the 
internal oblique and transTersalis muscles : these can then be nused up by the finger 
and the deep epigastric artery and vein ligatured, and in this way access can be got 
to the tumour lying deeply in the iliac fossa. By dividing the fascia transversaJis 
and raising up die peritoneum, the main vessels can be conveniently ligatured and 
the anterior crural nerve divided. In severe cases the best plan is to ligature the 
common iliac vessels, as it is only by this means that we can be certain of preventing 
a fatal rush of blood. The psoas is then divided transversely, and by detaching the 
aponeurosis of the external oblique from the pubis the seat of division of the pelvis 
towards the middle line can be determined. In suitable cases the rami of the pubis 
and ischium may be exposed subperiosteally and divided with bone forceps without 
further iigury. By this means the subsequent separation at the sacro-iliac joint is 
much simplified, and by avoiding the plexus of veins behind the symphysis and the 
origin of the corpora cavernosa, haemorrhage is restricted. In our case we found, in 
a vascular tumour, that the only way of controlling the haemorrhage was to ligature 
the common iliac artery and vein, as the veins in the muscles were greatly enlarged 
and caused severe haemorrhage. Eadjan had the same experience. 

If the whole of the pubis and ischium have to be removed, the divisioq must be 
made at the symphysis. This having been effected, the incision is prolonged back- 
wards and the muscles separated from the crest of the ilium, so that a finger may be 
passed under them into the Uiac fossa as far back as the sacro-iliac joint. A gluteal 
flap, consisting of skin and muscle, is now made by carrying the knife rapidly along 
the gluteal fold so as to join the upper incision at the anterior superior spine of the 
ilium. By forcibly rotating the leg outwards the triangular ligament is detached 
from the pubis, and the transverse perineal muscle and the sacro-sciatic ligaments 
from the ischium. By passing above the posterior muscles the sacro-iliac joint can 
then be divided, without great difficulty, with a strong resection knife, the assistant 
meanwhile drawing the bulging viscera of the iliac fossa, along with the peritoneum 
and transversalis fascia, well over to the opposite side. 

Next, the large and small gluteal muscles are detached from the sacrum, the 
branches of the internal iliac artery being ligatured. Last of all the great sciatic 
nerve is cut through. 

It is always necessary to have everything ready for immediate intravenous trans- 
fusion of normal saline, i.e. the median basilic vein should be ready exposed for 
this purpose, as the bleeding is invariably considerable. 



T. UPPER EXTREMITY 

317. Amputation and Disarticulation of the Fingers (Figs. 244 and 245). The 
chief rule in the case of the fingers is to endeavour to retain a stump, no matter how 
short, provided the tendons remain connected with it, and that it can be covered with 
sound skin. Any method may therefore be used, but a flap from the palmar aspect is 
preferable, as it avoids a palmar cicatrix. The oblique circular incision is most to be 
recommended, and is better than Farabceuf's lateral-palmar incision for the index and 
little finger. The line of the joints is easily made out, because with the finger flexed 
they are always placed on the distal side of the dorsal bony prominences (Fig. 244). 
In disarticulations at the interphalangeal joints the knife is applied over the joint line, 
and directed obliquely downwards towards the palmar aspect. By forcibly flexing the 
finger the attachment of the extensors at the base of the phalanx, then the dorsal 
part of the capsule, the lateral ligaments, the anterior part of the capsule, and lastly 
the flexor tendons, are divided. 




UPPER EXTREMITY 



U9 



In amitutations tlie ]ka]mai' Eap must be turned back before the rest of the Ukduon 
is carried round tlie bone. 

In diaatticukting a finger at tht metacarpo-pbalangeal or at the carpo-metacarpal 
joint the lanceolate inrifion is used, the longitudinal [wrtion extending backwards 
over the head of the inetacari>al bone, or, in the latter caae^ over its biiso. The 
tendon:^ arc divided at the edge of the retracted skin. The periDateimi ia divided and 
sejmrated along with the ca])aule. 

In the case of the thumb, the index finger, and the httle finger, the dor-ml i>art of 
the incbion is placeii towards the middle line of the hand instead of over the middle 
of the bone or joint. 

In removing the metacarpal bone of the thumb or little finger it is especially 
important to (iresen'e intact the short nmselea o^f the thenar and hypothenar eminences, 
beeiuae hy so doing a very lu^ful and movable 
stump ia obtained, e.sjwoially if the Itone is 
removed subperioatealh'. 

In disarticulating ii Hnger, with or without 
its taetaearijal V»one, the transverse incision 
follows exactly the line of the wcli of the 
fingers : iiiciaiana must not he made higher up 
iu the {mint. 

318. Disarticulation a.t the Wriat-Joint 
(Fig, 24G), Very ditfereiit niethod» are ad- 
miasible for this operation, as for amputation 
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ih rough the forearm, the object beiug to obtain as long a stump as jioasible. 
In contrast to the main rule for the foot, an amputation must not lie perfortne*! 
tntnsveraely through the wriat as long as a movable linger or portion of the hand can 
be retabed. 

An oblique circular incistion h made with its upi>er end at the level of the WTist^ 
joint and ita lower end about the middle of the jmlra. With the hand fully Hexed 
towards the fialm the t.xt«nsor tendons and the posterior ligament are divided, whilst, 
bt^low the projecting styloid processes, the lateral ligaments and tendons (extensijr 
carpi ulnaris and the three extensors of the thumb) are cut across and the joint ia 
ojiened. The bundle of fleior tendons ia separated from the carpus and divided 
along with the skin at the eitreimty of the palmar flap. The palmar flap has the 
advantage of being very w-ell nourished, of poaaessing fine tactile sensibility, and, in 
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certain circumstances, of forming a movable muscular stump, and further avoids 
leaving a scar on the palm, which would be exposed to undue pressure. The latter 
advantage is shared by Dubreuil's method, recommended by Treves, in which a flap is 
taken from the radial side and the muscles of the thumb are preserved. But care 
must be taken not to have the cicatrix over the end of the radius, where it is exposed 
to the greatest pressure. 

The vessels which require a ligature are — on the palmar aspect, the ulnar or the 
superficial palmar arch, the branch to the deep arch, and the superficial volar branch 
of the radial ; on the dorsal aspect, the radial artery. 

319. Amputations throng the Forearm (Fig. 246) present no peculiarities 
which necessitate departure from the general rules. For the same reasons as in the 
hand, an oblique incision with an anterior flap is* to be recommended. This prevents 
the formation of a cicatrix in front. 

The radial, ulnar, and interosseous arteries must be ligatured. 

Treves recommends a circular method for the lower third, and anterior and 
posterior flaps for the upper and middle thirds, because in the two latter situations 
the subjieriosteal seijaration of the muscles is much more diflBcult. 



Btfloirl nnxxia 
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Fio. 246. — Disarticulation of middle finger. Disarticulation of the baud at the wrist-joiut. 
Amputation through the forearm. 



320. Disarticulation at the Elbow (Figs. 247, 248, 249, 250). As in amputa- 
tion in the region of the knee-joint, so also at the elbow, disarticulation at the joint 
itself is to be preferred to amputation through the forearm high up, provided the joint 
itself is healthy and the muscle insertions at the ends of the bones of the forearm can 
be retained. 

If, while the joint is healthy, the bones of the forearm must be removed, it is here 
also a great advantage if a muscular stump can be obtained with its nerve -supply 
uninjured. The simple circular method described under the general principles of 
amputations, in which the soft parts of the forearm are divided down to the bones, 
and the latter shelled out subijeriosteally as far as the joint, is the most simple pro- 
cedure and gives the best functional results (Fig. 247). If the muscles cannot be 
preserved the oblique incision will be found to give a good stump. Further, the 
circular incision assumes the form of the oblique incision if the amputation is 
performed with the forearm held in the fully extended {josition (Miller). 

In the operative course the error is repeatedly made of regarding the tip of the 
olecranon as the guide to the line of the elbow-joint. The head of the radius is the 
proper guide. It can always be felt at the posterior aspect of the elbow. 

An oblique incision is made, beginning above and anteriorly at the line of the 
joint, and ending posteriorly a hand's breadth below the tip of the olecranon. With 
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the insertion of the triceps, is dissected up beyond the tip of the olecranon as far as 
the posterior surface of tiie humerus. In front, the soft parts and capsule of the joint 
are divided transversely. The flap being held aside, the radio-humeral joint is opened 
from without inwards. 

Faraboeuf, on the contrary, makes the oblique incision in the reverse way, 
commencing at the tip of the olecranon and extending downwards across the front of 
the forearm as far as a hand's breadth below the elbow-joint 

321. Amputation throngfa the Upper Arm (Fig. 251). In order that a broad 
covering may be obtained for the stump, it must be borne in mind that the upper arm 
is markedly flattened from side to side. Flaps are to be taken from the broad aspect 
Accordingly, when oblique incisions are made, the upper end should fall over the 
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internal bicipital sulcus. The biceps retracts very much. A simple circular incision 
answers very well if the soft parts are sufficiently pushed back subperiosteally. 

The surgical neck of the humerus limits the height up to which a useful stump 
can be got in amputating through the upper arm, because the ca])sule extends down 
to this level internally. The other factors determining the future usefulness of the 
stump are the insertions of the deltoid, pectoralis major, and latissimus dorsi muscles, 
these being the chief adductors and abductors of the stump. 

Moreover, the plan of amputating above the insertion of the deltoid and the 
adductors ia a good one, because the rotation of the head inwards and outwardH is 
retained and the application of an artificial limb is facilitated. The method resembles 
that to be described for disarticulation, except that the incision begins at the tip of 
the acromion (Guthrie's lanceolate incision). The rules for high amputation are 
practically the same as those for disarticulation at the shoulder-joint. The brachial 
and superior profunda arteries, together with the smaller arteries, namely, the 
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inferior profunda and possibly tlie anastomotica magna, most be ligatured. When 
the bone is sawn where the musculo-spiral nerve winds round it, it is very important 
to resect the end of the nerve. 

322. Disarticulation at the Shoulder (Figs. 252, 253). What has been said 
regarding disarticrilation at the hii>-joint applies to amputation at the shoulder with 
even greater force. If the soft parts, especially the muscles, can be preserved, a 
musciilo-periosteal stump should always be ensured by shelling out the bone, lliis 
can be done either by combining excision with high amputation, or by the racket 
or lanceolate incisions. Just as in the thigh, the important point is that the longi- 
tudinal iwrtion of the incision should be placed in the interval between two muscular 
groups, supplied by different nerves. For this reason we give preference to the 
anterior racket and the anterior lanceolate incisions. 




Fio. 252. — Disarticulation at the shoulder-joint. 



In all cases, on the other hand, where the soft parts of the shoulder must be 
completely removed, one has to employ modified incisions analogous to those 
described for disarticulation of the arm and shoulder girdle. The principle of the 
method is, therefore, the same as that employed by Bo.se for the hip, the main vessels 
being ligatured through the first incision, the remaining bleeding i)oint8 being at 
once secured as the tissues are divided. 

Just as at the hip, the typical disarticulation at the shoulder (racket incision) is 
performed by doing a circular amputation at the level of the fold of the axilla, and 
then shelling out the htunerus by an anterior longitudinal incision similar to that 
em])loyed for excision of the joint. This method, however, is not necessary, as the 
haemorrhage can be as easily controlled by employing a simple lanceolate incision, 
which can be made with a single sweep of the knife. 
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Especially iu the ordinary cases reqairiug disarticulation, viz. crushtfa of the arni, 
the method we will now descrilie would natumtly suggest itself. As severe shock and 
ancemta are often present, serious haemorrhage miiat be avoided. 

An inciflioa beginning over the clavicle is carried vertically dowij-wards external to 
the coracoid process. The upper |w\rt of the anterior fibres of the deltoid are divided, 
tind forceps are at once ap]>lied to the lileeding points. The cephalic vein, which 
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FlO. 253. — DuiartiuiiJatioa at th« Bhrtuliler liy ttie rKcket incisiou. Tbe incilBton is in4Ali< almif tbv 
auteriar e<1g« of the deltoul, coninitfni'i)]^ aWv» the corocaltl proceaa, which u f xijokiI nlong 
with tb« origins of th* short head of the bleep* and the corMO-bnichiiillft. The (Ulterior border 
of the dcUoiii has been divided where It oorara the coneoid, utd the [wctoruhit major and 
dfilboid are separated ami divided Ittwer down. The lon^ head of the bic«p« u expw«d, aJoHg 
wliictt the incision in ciirried down to the bonify 



ascends in the interval between the deltoid and pectoralis major, is li^tur^, as a];«o 
are the acromial branches of the acromioithoractc axis artery, The bmie ia reached 
by passing between the anterior border of the deltoid and the [lectoralia niajfjr, and 
the capsule ia alit upward*) along the bicipital g;poove. The iiiscrtioti of the sub- 
scapularis is detached from the lesser tuberosity, and lower down the inseitiuna of the 
pectoralLs major, Ittti-ssinniB dorwi, and teren major are septirate*! subfierioBteally frora 
the region of the bicipital groove, the anterior circumflex artery being ligatured : the 
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inHertions of the supraspinatus, infraspinatus, and teres minor arc then separated from 
the greater tuberosity, so that the head of the humerus may be protruded upwards and 
forwards out of the wound. 

The racket incision is now completed by dividing the skin circularly at the level 
of the axillary folds. The vessels and nerves are then easily isolated, the former 
being ligatured and the latter divided. The subscapular artery and nerves can be 
grasped and dealt with. The circumflex nerve, which courses over the teres major 
aii<l behind the bone to supply the deltoid, is to be carefully avoided, as the deltoid 
is the chief muscle of the future stump. 

The methfxl above described resembles very closely the racket method of Spence.^ 




Fio. 254. — Removal of the upper extremity together with the shoulder girdle. 



Liirrey's racket metho<l, recommended by Faraboeuf, in which the longitudinal incision 
is placed externally, is not ao good, as it does not avoid the circumflex nerve, and 
therefore causes paralysis of the deltoid. 

323. Disarticulation of the Arm, together with the Shoiilder Girdle (inter- 
scapulo-thoracic amjtutation, Figs. 254, 255). Uerger's oj^ration is most commonly 
performed for injuries and tumours of the head of the humerus and the scapula, but 
also for gangrene and .spreading cellulitis, which have implicated the shoulder -joint 
and the scapula, frcijuently together with the axillary glands, the vessels, and muscles. 
Cases are also met with in which it is necessary to remove along with the arm merely 
a portion of the scapula (acromion and glenoid). Thanks to the exact manner of 
carrying it out, the ojKjration is no more dangerous than disarticulation at the shoulder, 

' Spence's lectures on Surgeri/, vol. ii. 
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Buchanan has compiled an exhaustive list of the cases up till 1900 which 
were operated on by Berger's method. In 1737 a patient, whose arm and scapula 
were completely torn oflF a« a result of a machine accident, was successfully treated 
in St. Thomas's Hospital, and in 1808 Cunning performed the first successful operation 
for a gunshot wound, and in 1886 Crosty one for tumour. In 1887 Berger wrote an 
exhaustive monograph containing a clear description of the details of the operation. 
Buchanan gives a list of 181 cases (131 for tumour) with 16 per cent of deaths. To 
these may be added 31 cases in which, after disarticulation at the shoulder, the 
scapula was subsequently excised with 6*6 per cent of deaths. Since the intro- 
duction of antiseptics the mortality has been reduced to 8 per cent. 

In tumours of the head of the humerus which are completely circumscribed, 
and in circumscribed tumours of the scapula, excision of the bone takes the place 
of amputation. 

The application of a tourniquet is out of the question. The first step, therefore, 
is to begin the incision in such a position that the main vessels may be ligatured, 
the rest of the incision dejiending upon the extent to which the skin is implicated 
in the disease. 

A lanceolate incision is usually employed, beginning. at the sternal end of the 
clavicle and passing along it to the acromion process. The periosteum of the clavicle 
is divided, and the bone sawn through at its inner third, drawn outwards with a 
hook, and the subclavius muscle carefully separated. The subclavian artery and vein, 
along with the cords of the brachial plexus, are exposed by dividing the muscle and 
the fascia. The nerves are cut across individually and the vessels are divided 
between two ligatures. 

If it be desired to restrict the haemorrhage to a minimum, it is necessary to secure 
the branches of the subclavian which pass outwards in front of the scaleni. The.se 
are the ascending cervical jias-sing vertically upwards, the superficial cervical passing 
upwards and outwards, the suprascapular passing horizontally beneath the clavicle, 
and, lastly, and most important, the transversalis colli artery, which passes outwards 
and backwards over or through the brachial plexus to supply the levator anguli 
scapiihe and supnispinatus muscles, and is continuetl doi^Tiwards as the posterior 
scapular drtery along the vertical border of the scapula, between the rhomboids and 
the serratus jiosticus sui^rior. No important hiemorrhage need now be anticipated. 

The operation is now proceeded ^^^th according to the method originally proposed 
by Rose for disarticulation at the hip — that is to say, as if the arm and scapula con- 
stituted a tumour which one had to excise. The skin incision is prolonged down- 
wards towards the anterior fold of the axilla, the pectoralis major and minor are cut 
across, and the vessels secured and ligatured. When the axilla contains infected 
glands the muscles are divided close to the thorax and the vessels secured. In the 
absence of infected glands the muscles are divided close to their insertions into the 
humerus and coracoid process resjjectively. 

The dissection is continued along the outer wall of the thorax towards the serratus 
magnus and ventral .surface of the scapula, infectetl glands, should they exist, being 
at the same time raised from the thorax. When the posterior fold of the axilla is 
reachetl, the latissimus dorsi is divided close to its insertion, or nearer the thorax 
if the glands are involved. 

The arm and shoulder are now rotated outwards so as to completely expose the 
ventral asj^ect of the scapula and its muscles. At the upper angle the thick insertion 
of the levator anguli scapulie is divided, and branches of the |.K>sterior scapular artery 
secured. The thick serratus magnus and the thinner rhomboids are then divided in 
succe.<ision along the vertebral liorder of the scapula. The arm and the scapula being 
now drawn away from the trunk, the trapezius is separated from the spine, and the 
omo-hyoid from the up|»er bortier of the scapula. The ix)sterior skin incision is 
now completed irom l>ehind, as shown in Fig. 255, and the ann and shoulder girdle 
are removed without aj>i>reciable loss of blood. 

Our description thus corresponds essentially to the interscapulo-thoracic dis- 
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articulation of Berger, who, along with Adelmann and Chavasse, has g&ined distinction 
for the development of the best procedure. Bergmann also, according to Nasse, 
performs the operation in the same way as above described. Esmarch ^ sidded to 
the method the sawing of the clavicle and preliminary ligature of the subclavian 
vessels. If the tumour has invaded the skin extensively, Keen's plan of utilising 
the skin from the whole length of the upper arm may be employed. 



APPENDIX 

THE FREEING OF THE DUODENUM AND QASTRODUODENOSTOMY ' 



AccoBDl?io to Villard, ia 1892 (a few j-ears after the publication i>f our paper on 
pylorectomy ^it!i subnetjucnt eastroducMlimostomVi wUich Jaixiulay and Villard aeemed to 
have been qnite unconscioiM of, even in 1900) Jnlsouiav* originated the idea of peiforming 
a gastroduoclenal an&Btomosie for pyloric Btricture& He operated on one case tmBUCoesa- 
fiilly in 1894, using a Murphy's button. 

In 1S97 Villard again took up tlie operation in an improved fonu. In 1900 he 
publiBhed three cases in which he perforiuea what he termed " SubpyJoric Qaatrodnodenoe- 
tomy," two of which were auccesBful. In a footnote he referH to a further aiicceasful case. 

He gives full directions for performing the operation, but atatea that it ia " not destined 
to supplant ite predeceseora pyloroplasty and gastroenterostomy, but will remain an 
alternative in tlie presence of contraindications for the one or the other." 

Henle published (Zmlralhlait Jv,t Chirurgie, 1899, Nov. 29), from the clinic of 
Mikulicz, a suoceesful caae of gaetroduodeTioatoniy for stenoats of the pylorus, in which 
pyloroplasty wbh impossible, but in which the postilion of the parts, owing to adhesions, 
rendered an anastomosis of the upper part of the duodenum to the greater curvature of 
the stomach (juit« ainiple. 

Henle comes to the conclusion that the occasions on which the operation can be carried 
out are not freguent, and that the majority of casea that are not Huited for pvloroplasty 
wiU not permit of gaatrodiiodenostomy. Henle states that " to be able to lift up the 
pylorua sufficiently and to alter the horizontal part of the duodenum into a vertical 
position the duodenum must possess a considemble degree of mobility." 

That this ia not eswntial has been proved by Villard'a operations But there exists an 
inexplicable contradiction between Villard's illustrations and his deacriptiona. From hia 
illustrations it appears that he does not do a subpvloric anastotnoaii^ but unites the 
deeoending part of the duadenum to the Btomach. He states that thia jmrtion of the 
duodenum lies deeply and is but little movable, and therefore good assistance is needed, 
but that when onee a suture has l»e«n introduced above and l^low, the parts to be 
anastomosed can be drawn up into the wound to a sufficient extent. Whoever will try 
this will find that it ia hy no means easy. The problem, therefore, is whether or not 
gastroduodenost^^my in destined to take a more important place in tlie treatment of simple 
Btricturea of the pylorua. We shall now endeavour to decide this question. 

In intrauterine life the duodenum hauca free in the abdominal cavity (Merkel), and in 
childhood it still poesessea considerable mobility. In later life its right side ia directed to- 
wards, and l>ecomeB adherent to, the posterior abdominal wall, ao that ita anterior surface 
only ia covered by the parietal peritoutiuni of the posterior wall of the alxlomen. Even in 
the adult it may reaaily be demonatrated that the duodenum can be comparatively 
easily freed again, so that, as in the fmtus, its descending portion and inferior flexure may 
lie rendered movable and brought forwai-di 

To free the duodenum in this way it ia necessary to divide the parietal peritoneum to 
the right of the descending part of the duodenum. The membrane ie divided vertically 
over the front of the right Kidney, a little to the left of the descending limb of the hepatic 
flexure of the colon. The parietal peritoneum fltretchea, in thii« situation, from the front 

1 Tranilated trata ZerUralbltUi fur Chintnjie, Jan. 10, 1903. 
431 



432 OPERATIVE SURGERY 



of the right kidney to the colon, forming the upper layer of the transverse mesocolon. If 
the finger be paaaiad upwards along the second part of the duodenum, in front of the 
peritoneum covering the kidney, it will enter the foramen of Winslow, above the superior 
flexure of the duodenum and behind the free border of the gastrohepatic omentum, 
which contains the portal vein, the hepatic artery, and the bile duct 

We recommend that this delicate layer of parietal peritoneum be divided with the 
knife two fingers' breadth to the right of, and parallel to, the second part of the duodenum, 
so that the peritoneum covering the anterior surfeice of the duodenum may not be injured, 
as would be the case were the peritoneum simply torn through. 

If the divided peritoneum adjacent to the second part of the duodenum be grasped and 

{>ulled forward, the fin^gers can then be introduced behind the duodenum so as to raise it 
rom the vertebral column, the vena cava, and the aorta. If the peritoneum which 
descends towards the colon be also divided, the inferior duodenal flexure can also be 
raised up, not a single vessel of any size being injured. The head of the pancreas is 
raised up along with the duodenum so that the concave border of the latter, which must 
not be separated, becomes so movable that it offers no hindrance to the raising up of the 
duodenum. 

By this procedure the muscular coat of the posterior surface of the duodenum is not 
laid bare, being covered by a layer of connective tissue. 

By the above manipulations the second part of the duodenum is rendered so movable 
that it can easily be brought up to the anterior surface of the pyloric portion of the stomach 
above the greater curvature. 

The extent to which the duodenum can be freed depends on the arrangement of the 
vessels. The right gastroepiploic artery (the main branch of the gastroduodenal artery) 
gives ofl" important branches which pass from the left concave border of the duodenum, 
across its transverse (third) part to the transverse colon. These vessels, which lie behind 
the upper layer of the gastrocolic lament, do not interfere to any extent with the raising 
of the duodenum from the vertebral column. If the colon be thrown upwards, the large, 
right colic artery will be seen crossing in front of the duodenum and then running along 
its lower margin to reach the ascending colon and the hepatic flexure. While these vessels 
are not so easily displaced to the left as the branches which go to the colon from the right 
gastroepiploic vessels, they nevertheless do not prevent the inferior flexure of the duodenum 
from being sufficiently freed to allow the whole of its descending portion to be raised up 
from the vertebral column into a convenient position for suturing. The duodenum and 
stomach, before being opened, must be grasped between the fingers above and below the 
intended line of suture so that escape of contents may \x. prevented. 

The part of the duodenum that can be least freed is the superior flexure, because to it 
is attached the gastrohepatic omentum containing the important vessels already mentioned. 
This ligament, and its prolongation downwards along the concave border of the duodenum 
on to the head of the pancreas, forms an axis round which the descending Limb and inferior 
flexure of the duodenum can be rotated forwards. The lower end of the axis of rotation is 
determined by the vessels which descend vertically across the terminal portion of the 
duodenum, and which do not interfere with the raising up of the inferior flexure and the 
adjacent portion of the third part of the duodenum. 

During the whole procedure all that is injured are the peritoneum in front of the 
kidney and between it and the commencement of the transverse colon, and the loose cellular 
tissue in front of the vena cava and aorta. It is advisable to preserve the edge of the 
divided peritoneum adjacent to the duodenum, and to use it as a covering for the posterior 
wall of the duodenum (now directed to the right). The anterior surface of the duodenum 
(now directed to the left) which is sutured to the stomach has its peritoneal covering left 
intact This is a matter of considerable importance in gastroducdenostomy, because the 
presence of a peritoneal covering prevents the stitches from cutting through and ensures a 
secure union of the surfaces. Tne mobility of the duodenum is of double importance 
wlien the movement of the pyloric portion of the stomach is interfered with by the 
cicatrisation and contraction which is so often present in the conditions for which this 
operation is performed. It is the extent of adhesion which determines the situation of the 
opening in the stomach, i.e. whether it be made in its anterior wall above the greater 
curvature, or behind the greater curvature, the gastrocolic ligament being in this case 
divided. The first method is simpler. < 

Our experience has sho'wn that in most cases the different methods of gastrojejunostomy 
give excellent results. Now and then, however, a failure occurs, either from the 
establishment of a vicious circle, or from the formation of a peptic ulcer. It is not to be 
wondered at, therefore, that more than one author has come to perform gastroduodenoetomy. 

By conducting the stomach contents into the intestine at the level of, or above, the 
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opwtiing ftf the bile and pancreatic ducts we do away witli tlie danger of the accumulation 
of the biliafy and pancreatic socretionb in ilie intestine and of llieir regut;gilation int« the 
stamaeh. Nor «jn a peptic uIclt oct^ur, liecaiise the ueutralif^tion of the stomach contents 
and the cessation of th« pt-ptonising process ottur iiortiially as soon as ever the stomach 
contents enter thi*. duodenum. 

Pitifesaor Tavel informs ua that in 190S lie performed ffastrcMluodenostomy with a vtry 
ytKKl result in a man who, in apite of carefiO fepding, liad Iwcome very an.^mic from 
hleediug from a gastric nicer. Tnvel foiuid that an incision tliroitgh tlie front tif the 
pylonip, allowing two BngLTB of the k>ft hand to Iw introduced into the atomach and 
diiixleniim, greatly facilitates the inti-oduction of the euturefl, as the parts can then be 
drawn fonvanl and kept in gWNl apposition. 

In the Trail i^aotiona of the German Society of Sur'geona for 1899 tliere appears an 
incomplete notice of a case operated on in a similar maimer hy Kronlein. 

Profe-ssMir Gra^-r comniunicateiJ, at Karlsbad, in 11)02, the report of a case of gasiro- 
duodenostoniy operalwl on hy de Quurvain. 

Koslowsky {Rumsch tnnl, liund^haic, 1902, Nov. 1, Uerlin, Hii>H;liwald), who has 
twica iHrformed aubpyloric gastroduodenostonjy, regarrls thu operation aa an ideal one, 
and pi-edicla for it a wide application. 

After what haa been aaifl above r^aoiing the freeing of the diiodenuni, the following 
will auffice to describe our method of performing gasti"oauodeno3tomj*. The most auitable 
incision is one sfiinilar to that which we i-ecommend for espo«iug tlie gall-bladder, viz, an 
oblique incision two fillers' breadth below and parallel to the right coatal margin, 
begiiuiiug at the middle line. After dividing liie skin anti fascia the rectus muscle is cut 
through ae far as the broad alxlominal muscrca. The posterior layer of the rectal sheath, 
the fascia transversal is, and the peritoneum are divided, !u muscular subjects the trana- 
versalis muscle is split parallel to its fibres which are then firmly drawn apart., Should 
auy adheiiions exist between tlie gidl-blmlder and the colon they must be divitfe<l. The liver 
is arawii iipwardti, the stomach to the left, and the tranfivert* colon and the descending limb 
af the hepatic flexure down wants. The duodenum is then brought into view and its outer 
border i« clearly detined. A pad of gauKO iw placed against the under aurl'ac* of the liver, 
and the latter is then drawn well upwaitls with a aiiitahle retractor. Gauze compresses 
are aLso employed to push aside the Htomuch and colon. 

The delicate layer of parietal peritoneum covering the kidney is divided vertically 
lA inches external to the second part of tlic duodenum, and the incision ia then continued 
vertically dowuwardfl through the upper layer of the transverse mesocolon (which is held 
on the stretch) as far as ths larger ImincheH of the vessels. The fingers are then intro- 
duced behind the left edge of the incision through the i»critonemu, and the du<xienum is 
separated from the vertebral column, the vena cava, and the aorta, until it can be brought 
foniVanl and presai^ against the pyloric portion of the stomach, which, in its turn, is 
cojuprfSded against the left edge ot the wound in the abdominal wall so as to shut off the 

Seneral cavity of thf; Hlomach and pitvcut escape of its contents. Both stomach and 
uodenum are now ct>in pressed alxjve and l>elow between the tSngen* of an assistant, and 
the lateral anastomosis is efl'ectecl in the lUiual manner by two rows of sutures. 

To one who has once convinced hitustdf how easily and securely this lateral gastro- 
duodenostoiny can l>e perfDnned — jnuvided the duculenum. can be rendered aufficiently 
movable — it will be evident how admirably the operation fultils the indications for 
treatment in stenosis of the pylorus. Unlike the other surgeons who have performed 
gasti-oduodenoelomy, we do not limit the operation lo sjweial cases ; on the contratr we 
regard it as the normal procedure, and we are of the opinion that it will take preoecfencc 
over all the pix-vious metliods of gastroenterostomy aud pyIoropla.sty. 

The method is subject to only one contruindicatioTi, viit. the presence of such extensive 
adheaious to the under surface of the liver that the duwienum cannot be sufficiently 
freed. Thii! difficulty of adhesions can, however, often be overcome, as we have proved in 
three of our cjise.'^ ; out the fact of having to perform the suturing inside the ulidomeu 
is apt to interfere with the security of the stitching, esjiecially in diflicult caa-is. It ia 
on this account that subpyloric gnstroduodenostomy did not meet witli universal accept- 
ance. The siibpyloric portion of tlie duodenum cannot be drawn uut of the wound on 
account of its* connection with the gas t roll ej Ml tic oiuentum and the important etruclureo 
contained within it. This fixation to the under surface of the liver may be so firm that 
only the bwer two-thii\ls, or only the lower part, of the vertical iKtrtion of the duodenuui, 
together with the inferior llexurc, can be brought in contact with the stomach. 

We therefore propose that, instead of Villard'a aubpyloric gastnxluodenoHloniy, the 
tiame lateral tjantrodiwdenoitom^ be given to this operation, to distinguish it from our 
luetliod of inserting the divided duodenum into the posterior wall of the stomach after 

2a 
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resection of the pylorus. The great difference between Yillard's subpyloric gastro- 
duodenostoniy and our procedure is, that we render the deecendinc portion of the 
duodenum, the inferior flexure, and a considerable portion of the third (transverse) jKirt 
so movable that the parts to be sutured can readily be raised up and surrounded with 
gauze BO that the sutures can be introduced cxtraperitoneally with comfort and security. 

We intend in future to perform lateral gastroduodenostomy in all cases of stricture 
of the pylorus, and only to have recourse to gastrojejuncwtomy in cases rendered un- 
usuallv difficult by firm adhesions. We have performed the operation on five occasions, 
four times for cicatrical stenosis and once for malignant stricture. The resultfi have been 
convincing. Regurgitation of bile either does not occur at all, or only at first, when a 
large gaping opening has been made. It is advisable to make the anastomotic opening 
as nigh a.<< possible, and not too large. The patient with carcinoma was at once relieved 
of all her discomfort Only one patient complained subsequently of very severe pain, and 
he had a simultaneous cholecvstotomy performed for gall-stones. That a dilated and 
sacculated stomach is not so well emptied as by our inferior gastrojejiuiostomy is obviou& 
If gastroduodenostomy be performed in such a case it is advisable to occasionally wash 
out the stomach. 
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387 
racquet method, 389 
lanceolate method, 389 
double-flap method, 389 
transfixion method, 390 
normal process of, 390 
Amputation at the ankle - joint 
(Syme), 399 ^ 

arm and shoulder girdle (inter- 

Rcapulo-thoracic), 426 
anterior tarsus (Jager-Bona), 

396 
Chopart's, 397 
elbow-joint, 420 
fingers, 418 

foot, ant. iutertarsol (Jiiger- 
Bona), 396 
post, iutertaraal (Chopart), 

397 
post intertarsal (Hoffmann), 

398 
tarso- metatarsal (Lisfranc), 

395 
astooplastic (PirogofT), 402 
metatarsal, 394 
metatarso-phalangeal, 394 
subastragaloid, 398 
osteoplastic, 399 
forearm, 420 



Amputation at hip, 412 

extirpation method, 415 
excision-amputation method, 
415 
interilio-abdomiual, 417 
interscapulo-thoracic, 426 
knee, 407, 408 
leg (Bier), 403 
peuis, 279 
shoulder, 424 
thigh, 409 
through condyles, 409 
osteoplastic through con- 
dyles, 410 
supracondyloid, 411 

(Gritti), 411 
middle of thigh, 411 
subtrochanteric, 412 
upper arm, 423 
wrist, 419 
Anaesthesia — 
local, cocaine, 2 

cocainisation of nervo trunks, 

5 
ethylchloride, 4 
morphia, 4 
medullary, 5 

general, contraindications to, 1 5 
in operations for goitre, 151 
chloroform, 8 

contraindications, 11 
ether, 7 

contraindications, 11 
comparison of toxic effects 
of chloroform k ether, 8 
chloroform and ether mixture, 

13 
bromethyl, 14 
ethylchloride, 22 
regional, 3 
Anjesthetic, selection of, 15 
Angiotribe, 144, 190, 288 
Ankle, amputation of, 399 

excision of, 348 
Anterior triangle of neck, 126 
Antrum of Highniore, 87, 104 
Aorta, ligature of abdominal, 311 
Aperiosteal stumps in amputa- 
tions, 391 
Appendicitis, 248 
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Arrest of htemorrhage, in opera- 
tions on cranium, 54 

in excisions and amputations, 
340 
Arteries, ligature of — 

acromio-tlioracic, 291 

auastomotica magna (arm), 296 

anastomotica magna (leg), 321 

onterior circumflex, 291 

anterior tibial, 325 

axillary, 290 
third part, 291 

brachial, 295 

middle third, 295 
at bend of elbow, 298 

common carotid, 82, 126 

common digitals, 303 

common femoral, 317 

common iliac, 311 

deep circumflex iliac, 317 

deep epigastric, 317 

deep palmar arch, 308 

dorsalis pedis, 337 

dorsal is scapulae, 174, 295 

external carotid, 82, 118 

external circumflex, 321 

external iliac, 316 

external plantar, 334 

facial, 83 

femoral, 319 

gluteal, 311 

inf. mesenteric, 315 

inf. profunda, 296 

inf. thyroid, 126, 149 

innominate, 151 

int. carotid, 115, 118 

int. circumflex, 321 

int. iliac, 315 

int. mammary, 156 

int plantar, 333 

int. pudic, 278, 311 

intercostal, 156 

interosseous, 300 

lingual, 118 

long thoracic, 291 

middle meningeal, 74 
haematomata, 74 
in exc. of (lass, gangl., 98 

obturator, 317 

occipital, 56 
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Arteries, ligature of — 

palmar arch, superficial, 308 

deep, 308 
peroneal, 321 
)>lantar arch, 331 
plantar arteries at their origin, 

333 
popliteal, 319, 325 
post circumflex, 293 
post, interosseous, 304 
post, scapular, 174 
post tibial — 

above peroneal, 328 
upper half, 321 
lower third, 321 
behind int. mall., 321 
profunda femoris, 319 
at insertion of adductor 
longus, 321 
radial, 299 

back of hand, 306 
on trapezium, 306 
sciatic, 311 
spermatic, 315 
subclavian, 152 
subscapular, 295 
superf. temporal, 54 
superf. palmar arch, 308 
sup. profunda, 296 
sup. thoracic, 291 
sup. thyroid, 117, 149 
supraorbital, 54 
tibialis, anterior, 325 

posterior, 321 
ulnar, 300 

at pisiform, 304 
uterine, 315 
vertebral, 128 
Arthrotomy and arlhrectomy, 

general considerations, 338 
Artificial anus, 256 

contrast with faecal fistula, 

260 
in excision of rectum, 281 
Artificial respiration, 19 
Ascites, omento- and splenopexy 

in, 189 
Astragalus, excision of, 344 
Atropin, 17 
Axilla, ojwuing of, 288 
Axillary artery, ligature of, 290 
ligature of third part, 291 

Base of skull, exposure of, 85 
Bergcr, interscapulo - thoracic 

amputation, 426 
Bile passages, suigery of, 225 
Bladder, extroversion of, 268, 272 

operations on the, 266 

opening, with resection of 
symphysis pubis, 268 

puncture of, 268 
Brain, operatious on the, 68 

topography of, 61 
Brandy, subcutaneous injection 

of, 17 
Breast, amputation of, 158 

excision for carcinoma, 158 
Bromethyl, 14 



Calculus, vesical, 266, 272 
Garden's amputation, 409 
Cardiac end of stomach, excision 

of, 224 
Carotid artery, ligature of common, 
82, 126 

external, 82, 118 

internal, 85, 118 
Castration, 236, 276, 277 
Catgut, sterilisation, 33 
Cere1)elluni, trephining, 64 

abscess in, 81 
Cerebrum, cortical centres of, 61 

tumours of, 68 

abscess of, 81 

ventricles of, 67 
Check, splitting of, 106 
Chloroform, 8 
Cholecystectomy, 228 
Ctiolecystenterostomy, 230 
Cholecystoduodenostomy, 230 
Choleoystojejunostomy, 230 
Cholecystostomy, 228 
Cholecystotomy, 226 
Choletlochoduodenostomy, 231 
Choledocholithotoiny, 229 
Choledocholithotripsy, 229 
Choledochotomy, transduodenal, 

231 
Cliopart's amputation, 397 
Circumflex nerve, 283 
Clavicle, excision of, 379 
Cocaine, 2, 5 

Colopcxy in prolapsus aui, 281 
Coloprocty, 256 
Colostomy, 256 

Common carotid artery, ligature ] 
of, 82, 126 I 

femoral artery, ligature of, 317 

iliaj artery, ligature of, 311 

di^rilal artery, ligature of, 308 
Contact infection, 25 
Craniectomy, partial, 59 
Craniometer, 62 
Craniotomy, circular, 66 
Cranio-cerebral topography, 61 
Crico- tracheotomy, 129 
Crushing-forceps, in goitre opera- 
tions, 140 

in intestinal anastomosis, 190, 
213 
Cuneiform osteotomy of tibia, 
358 

femur, 358 

for talipes varus, 343 
Cystotomy, suprapubic, 266 

perineal, 272 

high, 267 

aiier treatment, 267 

Deep epigastric artery, ligature 
of, 317 
circumflex iliac, ligature of, 317 
Depage, operation for empyema, 

164 
Disarticulations. &e Amputations 
Disinfection of hands, 27, 30 
I instruments, 26 
I ligatures 33. 34 



Dorsalis pedis artery, ligature of, 

337 
Duodenum, freeing of; gastroduo- 

denostomy. Hee Appendix 
duodenocholedochotomy, 230 

Elbow, amputation at, 420 
excision of, 370 
surgical anatomy, 297 
Empyema, Delorme's operation, 
165 
Depage's operation, 164 
Estlander's operation, 164 
Schede's operation, 163 
Entero-anastomosis, 265 
Enterostomy, 255 
Ethylchloride, 4, 22 
Ether, 7 
Esmarch, arrest of harmorrhage, 

340 
Estlander's resection of ribs, 164 
Ethmoidal cells, exposure of, 86 
Eucain, 3 

Excision of ankle, 348 
astragalus, 344 
breast, 158 
calcaneo • astrogaloid joint and 

posterior tarsus, 345 
clavicle, 379 
elbow, 370 
femur, 360 
fibula, 351 
hip, 360 
humerus, 374 
innominate bone, 363 
knee, 351 
jaw, upper. 100 

osteoplastic, 104 
jaw, lower, 104 

osteoplastic, 105 
metacarpal bones, 365 
metatarsal bones, 341 
OS calcis, 344 
patella, 357 
phalanges and metacarpal 

bones, 365 
phalanges and metatarsal bones, 

341 
radius, 370 
rectum, 281 
scapula, 381 
shoulder, 374 
anterior, 374 
posterior, 376 
temporo-maxillary articulation, 

106 
tluToid gland, 133 
tibia, 351 
tarsus, mid, 343 
entire, 349 
anterior, 341 
tarso-metatarsus, 341 
tongue, 109 
ulna, 370 
wrist, 366 

dorso-radial incision, 366 
dorso-ulnar incision, 367 
Catteiina, 369 

after treatment, 369 



INDEX 



437 



Excisions, general considerations, 
338 
after treatment, 340 
secondary reposition method, 
341 
External urethrotomy, 273 
Kxtroyersion of bladder, 268, 272 

Facial artery, 83 

nerve, 88 
F;ecal fistula, 255 
Fomoral hernia, 245 
artery, 317 
brunches of, 319 
Fibula, excision of, 351 
Fingers, amputation, 418 
excision of phalanges and inter- 

phalangeal joints, 365 
tendon suture, 310 
Foot, arteries and nerves, 333 
amputations, 394 

anterior intertarsal (Jager- 

Bona), 396 
posterior intertarsal (Cho- 
part), 397 
(Hoffmann). 398 
tarso-metatarsal (Lisfranc), 

395 
osteoplastic (Pirogoff), 402 
metatarsal, 394 
metatarso-phalangeal, 394 
subastragaloid, 398 
osteoplastic, 399 
(Tauber), 400 
(Pirogoff), 402 
excisions, phalanges and inter- 
phalangcal joints, 341 
astragalus, 344 
mid-tarsus, 343 
tarso-metatarsus and anterior 

tarsus, 341 
posterior tarsus, 345 
entire tarsus, 349 
OS calcis, 344 
Foramen rotundum, exposure of, 

91 
Forearm, amputation through, 
420 
surgical anatomy of anterior 
surface, 299 
of posterior surface, 302 
Franic, gastrostomy, 194 
Frontal sinus, trephining the, 77 
radical operation, 77 
osteoplastic operation, 78 

Gall-blad.ler, 226 
Gall-stones, treatment of, 225 
Uasserian ganglion (excision of), 
(Hartley- Krauae), 98 

(Rushing), 99 
Gastrectomy, indications and 
methods, 210 

complete, 222 

partial, 213 

partial, of cardiac en<l, 224 

aftiT treatment, 215 

with duodenostoniy, 215 

with jejunostomy, 220 



tiastroduodenostomy. See Ap- 
pendix 
Gastroenterostomosia antecolica 
inferior, 201 
rctrocolica (Roux's Y-method), 
209 
Gastroenterostomy, indications, 
198 
technique, 200 
Gastro-intestinal canal, operations 

on the, 190 
Gastro - jejunostomy antecolica 

inferior, 203 

Gastroplasty, 225 

Gastrostomy, Frank, 194 

Kader, 196 

Witzel. 196 

Gastrotoniy, 192 

Genu valgum, osteotomy of tibia, 
358 
femur, 358 
Gloves, operating, 27, 29 
Gluteal artery, ligature of, 311 
Goitre, antesthesia, 151 

conditions prejudicial to success 

of operation, 134 
angular incision, 141 
collar incision, 135 
excision of, 136 
enucleation of, 143 
evacuation of contents of, 146 
enucleation-resection and enu- 

cleation-excisiou, 145 
intrathoracic, 147 
resection of, 144 
recurrence of, 148 
Gritti, supracondyloid amputa- 
tion, 411 
Groin, excision of lymphatic 
glands of, 235 

Hieraorrhage, arrest of, in opera- 
tions on cranium, 54 
in amputations and excisions, 
340 
Haemorrhoids, excision of, 279 
ligature of, 279 
Whitehead's operation, 280 
Hands, sterilisation of, 27, 30 

surgical anatomy of, 304 
Heart, surgery of, 170 
Hepatic abicess, 166 
Uepatotomy, 232 
transthoracic, 166 
arrest of haemorrhage, 232 
Hernia, radical cure of umbilical, 
233 
femoral, 245 

inguinal, old method, 239 
lateral transposition, 239 
transposition by invagination, 

240 
comparison with other me- 
thods, 241 
local anaesthesia in, 244 
ventral, 186 

plastic operation in, 187 
Hip, amputation of (Kocher), 412 
(Kase), 415 



Hip, excision of, 360 
Humerus, excision of, 374 
Hydatids, of liver, 166 
Hydrocele, 237 
Hydronephrosis, 180 

niac artery, ligature of common, 
311 
external, 316 
internal, 315 
Implantation, infection in wounds, 

33 
Incisions, direction of skin, 41 
Infection of wounds — 
air, 32 

implantation, 33 
lesion, 35, 36 
Inferior lateral triangle of neck, 

152 
Inferior mesenteric arterv, ligature 

of, 315 
Inferior thyroid artery, ligature 

of, 126 
Inguinal hernia, radical cure of, 

239 
Innominate artery, ligature of, 

151 
Innominate bone, excision of, 363 
Intercostal artery, ligature of, 156 
Interilio-abdominal amputation 

(Jaboulay), 417 
Internal carotid artery, ligature 

of, 118 
Internal jugular vein, ligature of, 

120 
Internal mammary artery, liga- 
ture of, 156 
Interphalangeai joints, excision 

of, 365 
Intestinal anastomosis, 265 

clamps, 213, 190 
Intestine, resection of small, 261 
technique, 260 

suture : Lembert, 261 ; Czemy, 
261 ; Maundsell, 262 ; 
Doyen, 264 
resection of large, 264 
Intracranial complications of otitis 

media, 81 
Intracranial hnsmorrhage, trephin- 
ing for, 73 

Jaboulay, interilio • abdominal 

amputation, 417 
Jejunostomy, 260 

Knee, amputation in region of, 
407 
at the, 408 
arthrotomy of, 351 
arthrectomy of, 357 
excision of, 351 
Kryoscopy, 182 

Kiittner, muscle flap for anterior 
triangle of neck, 116 

Laminectomy, 177 
Laparotomy — 

indications and conditionsneces- 
sary for success, 184 
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Laparotomy — 

position of incisions and methods 
of suture, 186 

transthoracic, 166 

in acute peritonitis, 188 

in tuberculous peritonitis, 189 

in peritoneal adhesions, 189 
Laryngectomy, partial, 131 

complete, 132 
Ijaryngotomy, median, 131 

after treatment, 132 
Larj-nx, exposure of entrance of, 

121 
Lateral sinus, trephining the, 64 

thrombosis of, 81 
Lateral ventricle, puncture of, 67 
Lesion infection, 85 
Ligature of vessels. See Arteries 
Ligatures, preparation of catgut, 33 

silk, 34 
Lingual artery, ligature of, 118 
Lisfranc's nniputation, 395 
Lithotomy, perineal, 273 

transduodenal, 230 
Liver, abscess of, 166 

resection of, 232 
Lower jaw, resection of, 104 

osteoplastic resection of, 105 
Lumbar puncture, 6, 73, 178 
Lungs, surgery of, 169 

Mamma, ampntatiou of, 158 
excision for carcinoma, 158 
Mastoid process, oi>erations on, 

79 
Maundsc'II, intestinal anastomosis, 

262 
Maydl, urctero-trigono-sigmoidos- 

tomy, 271 
Median nerve, exposure of — 
in upper arm, 296 
at elbow, 297 
in forearm, 302 
at wrist, 304 
in palm, 308 
l)eIow clavicle, 291 
Mediastinum, surgery of anterior, 
177 
posterior, 174 
Medullary ann>sthe$ia, 5 
Mental ner\'e, 94 
Meralgia panestheticii (Bern- 

hanlt), 323 
Metacarpal Ijones, excision of, SCfi 
MetacariK>-phnIangeal joints, (ex- 
cision of, 365 
Metatarsal bones, excision of, 34 1 
Microcephalus, 66 
Middle ear, exposure of, 78 
radical o])eration for disease of. 

80 
intracranial complication in 
disease of, 81 
Middle meningeal nrterv, 74 
Morphia. 17, 19 
Mouth, free exposure of, 106 
incisions into floor of, 108 
Murphy's button, 223, 262, 2G6, 
268 



Musculo-cutaneous nerve — 
arm, 297 
leg, 328 
Musculo - spiral nerve, upper 
arm, 297 
at its bifurcation, 298 
Myotomy in spasmodic wry -neck, 
156 

Nasal duct, 86 
Nasal polypi, 86 
Nephrectomy, lumbar, 182 

anterior, 183 
Nephropexy, 181 
Nephrorapliy, 181 
Nephrotomy, 179 
technique, 180 
Nerves, exposure of — 
anterior crural, 321 
anterior interosseous branch of 

median, 302 
anterior tibial, 328 
auriculo-temporal, 54, 96 
auricular, great, 120, 154 
buccinator, 96 
circumflex, 293 
commuuicans tibialis, 333 
cntaneous palmar, 302 

branch of external popliteal, 
333 
external cutaneous, of thigh, 

322 
external popliteal, 325 
external plantar, 334 
facial, 88 
genito-crural, 315 
great auricular, 120, ITA 
great occipital, 57 
great sciatic, 311, 325 
liypoglossal, 118 
inferior dental, 94 
inframaxillory, 94 
intercostal, 157 
internal plantar, 333 
internal pudic, 278 
internal saphenous, 321, 331 
lingual, 94, 120 
median, in upper arm, 296 

at elbow. 297 

in forearm, 302 ' 

at wrist, 304 

in palm, 30H . 

below clavicle, 291 | 

nientid, 94 
uiusculo-cutaneous, anu, 297 ' 

leg, 328 ' 

niusculo-spiral, in axilla, 291 ' 

at elbow, 297 ' 

in upper arm, 297 
nasal, 66 
occipital, great, 57 

small, 58, 120 
orbital, 91 

palmar cutaneous. 302 
plantar, internal, ^33 

external, 334 
popliteal, external, 325 
posterior interosseous, 299, 302 
posterior tibial, 333 



Nerves, exposure of — 
radial. 300, 308 
saphenous, internal, 321, S31 
sciatic, great, 311, 325 

small, 311, 325 
spinal accessory, 120, 154 
supraorbital, 54 
supratrochlear, 55 
subscapnlar, 295 
superior laryngeal, 120 
I superior maxillary, 91 
tibial, anterior, 328 

posterior, 333 
trigeminal — 

1st division, 77 

2nd division, 90 

3rd division, 94 
ulnar, in axilla, 290 

in upper arm, 296 

at elbow, 298 

dorsal branch of, 308 

in palm, 308 
vagus, 126 
Neuralgia, occipital, 58 
trigeminal, 90 

Obturator artery and nerve, ex- 
posure of, 317 

Occipital neuralgia, 58 

CEsophagectomy, cervical, 128 

(Esophagotomy, 128 
mediastinal, 176 

Open treatment of wounds, 39 

Orbit, operations in the region of 
the, 87 

Os calcis, excision of, 344 

Osteotomy, of tibia, 358 

supracondyloid, of femur, 358 
with subtrochanteric cuneiform 

rejection of femur, 359 
cuneiform, for talipes varus, 343 

Otitis media, 78 

intracranial complications, 81 

Palm of hand, surgical anatomy, 

306 
Palmar arch, superficial, 308 

deep, 308 
Paracentesis of abdomen, 234 

chest, 162 
Patella, excision of, 357 
Penis, amputation of, 279 
Pericardiotomy, 171 
Pericarditis, operation in, 173 
Pericanliuni, puncture of, 170 
Perineum, operations on. 272 
Perittmeal adhesions, laparotomy 

in, 189 
Peritoneum, sensitiveness of, 4 
Peritonitis, laparotomy in, 188 

tuberculous, 189 
Perityphlitis, 252 
Peroneal artery, ligature of, 331 
Phalanges, excision of. 341, 365 
Pharyngotomy, lateral, 124 

median, 123 

subhyoid, 121 

after treatment, 123 
Fhar^mx, exposure of lower part 
of, 125 
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Pirogoff, amputation of foot, 402 
Plantar arteries, 333 

nerves, 333 

arch, 334 
Pleurotomy, 162 
Pneumoplast, 165 
Polypi, nasal, 86 
Popliteal artery, ligature of, 325 
Position of patient during opera- 
tions, 23 
Posterior mediastinum, tsurger}- 

of, 174 
Posterior tibial artery, ligature 

of, 321, 328, 330 
Profunda femoria artery, ligature 

of, 319, 321 
Prolapsus ani and recti, 280 

uteri, 246 
Prostate, treatment of enlarge- 
ment of, 268, 277 
Prostatectomy, 278 
Prostatotomy, 278 
Puncture of abdomen, 234 

bladder, 268 

lateral ventricle, 67 

lumbar, 6, 73, 178 

Iiericardium, 170 

pleura, 162 
Pylorectomy, 210 

Radial artery, ligature of; 299, 
306 
nerve, 308 
Radius, excision of the, 370 
Rectopexy, 281 
Rectum, sui^gery of, 279 
carcinoma of, 281 
prolapse of, 280 
Rejections. Stt also Excisions 
small intestine, 261 
ileo-c«ecal, 255 
large intestine, 264 
intestine, feeding after, 264 
lower jaw, 104 

osteoplastic, 105 
ribs, 162, 164 
symphysis pubis iu opening 

bladder, 268 
teuiporo-maxillary articulation, 

106 
up)ier jaw, 100 
osteoplastic, 104 
Respiration, artificial, 19 
Retropharyngeal R]Mu:e, opening 
of, 129 
abscess, 129 
Retroversion of uterus, 246 
Ribs, resection of, 162 
Round ligament, shortening of, 

246 
Roux, gastro-enterostoniy, 209 
sperniato-cystectomy, 277 

Sacral region, 279 
Saphenous nerve, exposure of in- 
ternal, 321, 331 
Scapula, excision of, 381 
Schede, resection of ribs, 163 
Schleich, infiltration anoisthesia, 3 



Sciatic artery, ligature of, 311 
Sciatic nerve, exposure of great, 

311, 325 
Seminal vesicle, excision of, 276 
Senn, bone plates, 266 
Septum of nose, splitting of, 83 
Shock in laparotomy, 254 
Shoulder, amputation at, 424 

excision of, 374 
Shoulder girdle, amputation of, 

426 
Sigmoideopexy in prolapsus ani, 

281 
Sigmoidco-rectostomy, 287 
Silk, preparation of, 34 
Sinus, e'xposure of frontal, 77, 87 
exposure of lateral, 71 
exposure of sphenoidal, 36 
exposure of superior longi- 
tudinal, 70 
Skin incisions, direction of, 41 
Skull, covering osseous defects, 69. 
iSee ahio Cranium 
exposure of base of, 85 
soft parts covering the, 54 
extensive resection of, 65 
osteoplastic resection of, 65 
Small occipital nerve, exposure oi^ 

58, 120 
Spasmodic wry-neck, myotomy 

for. 156 
Spermatic artery, ligature of, 316 
Spermatic cord, exposure of, 236 
Spermatocystectomy, 276 

(Roux), 277 
Sphenoidal sinus, oi)euing, 86 
Spheno-m axillary fos.sa, opening, 

104 
Spinal accessory nerve, exposure 

of, 120, 154 
Spinal canal, laminectomy, 177 
Splenectomy, 184 
Splenopexy, 189 
Stacke's operation for disease of 

middle ear, 80 
Status lymphaticus, 15 
Sterilisation of catgut, 33 
silk, 34 

instruments, etc. 26 
skin, 27 
Stomach, excision of. ike gas- 
trectomy 
Subastragaloid amputation, 398 
Subclavian artery, ligature of, 

81 
Subcutaneous injection of brandy, 

17 
SuMural abscess, 81 
Subphrenic abscess, 166 
Subscapular artery, ligature of. 

295 
Subtrochanteric amputation, 412 
Subtrochanteric cuneiform re- 
section of femur, 359 
Sudeck's burr for trephining, 266 
Superficial palmar arch, 308 
Superficial temporal artery, 54 
Superior laryngeal nerve, exposure 
of, 120 



Superior lateral triangle of neck, 
uomial incision for, 114 

Superior longitudinal sinus, ex- 
posure of, 70 

Superior maxillary nerve, ex- 
posure of, 91 

Superior profunda artery, ligature 
of, 296 

Superior thoracic artery, ligature 
of. 291 

Superior thyroid artery, ligature 
of, 117, 149 

Supracondyloid amputation of 
femur, 411 

Supracoudyloid osteotomy of 
femur, 358 

Supraorbital arch, ligature of, 54 
nerve, exposure of, 54 

Suprapubic cystotomy, 266 

Suprarenal body, excision of, 
183 

Supratrochlear nerve, exposure of, 
55 

Syme, amputatiou of foot, 399 

Symphysis pubis, resection of, in 
opening the bladder, 268 

Talipes varus, cuneiform excision 

in, 343 
Tarsus, amputation, anterior in- 
tertarsal, 396 
amputation post, intertarsal, 

397 
amputatiou, tarso- metatarsus, 

395 
amputatiou, metatarsal, 394 
excision of anterior, 341 
excision of entire, 340 
excision of mid, 343 
excision of post, 345 
Technique of 0{>eratiug, 35 
Temporo - maxillary articulation, 

resection of, 106 
Temporo-sphenoidal abscess, 81 
Tendons, suture of, in fingers and 

hand, 310 
Testicle, excision of the, 286 
excision of, along with vas 
deferens and seminal 
vesicle, 276 
Tetanus serum, iojection o^ 67 
Thoracocentesis, 162 
Thoracoplasty, 164 
Thoracotomy, 164 
Thrombosis of lateral sinus, 81 
Hiyroid gland, excision of, 133 

ligature of arteries, 149 
Tibia, excision of, 351 
Toes, amputation of, 394 
Tongue, normal excision of, 109 
excision where there is disease 

of jaw, 112 
excision of base of, 113 
incisions into, 108 
Tonsil, excision of tumours of 

114 
Tonsillotomy, 113 
Topography, cranio-cerebral, 61 
ccrcbvllur, 64 
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Tracheotomy, low, 131 

high, 129 

in laryngectomy, 131 

in goitre operations, 131 
Transduodenal, lithotomy 230 
Traniidnodeual choledochotomy, 

231 
Transfnsion, auto-, 20 

intravenous (iialine), 21 
Transthoracic laparotomy, 16(> 
Trendelenburg position, 18. 24, S3 
Trendelenburg tamjwn, 132 
Trephining, 58 

exploratory, 67 

middle meningeal artery, 74 



Ulna, excision of, 370 
Ulnar arterv, ligature of, 300, 
304 
nerve, exposure of, 296 



Umbilical hernia, radical cure of, 
233 

Upper arm, amputation of, 
423 
surgical anatomy, 29:'! 

Upi)er jaw, resection of, 100 
osteoplastic, 104 

Ureter, surgery of, 268 
expasure of, 315 

Ureterectomy, 1S3 

Uretero-cysto-neostoniy, 26S 

Uretero - trigouo - sigmoidostouiy, 
271 

Ureterotomy, 183 

Urethra, exposure of membranous 
and prostatic, 273 

Urethrotomy, extein.nl, 273 

Uterine nrterj*, ligature of, 
315 

Uterus, shortening of round liga- 
ment, 246 



Vagus ner\'e, 126 

Varicocele, 237 

Varicose veins, 322 

Vas deferens, excision of tektick 
with. 276 

Vasectomy, 277 
' Vein, iutenial jugular, 120 
I long saphenous, 322 
' Ventral hernia, 186 
! Vertebral artery, ligature of, 12-* 
, Vicious circle, 199. 202, 203 

Whitehead, operaticm for ha-mor- 

rhoids. 280 
Witzcl, gastrastomy, 196 
Wounds, treatment of, 25 
Wrist, surgical anatomy — 
nf palmar aspect, 304 
of dors.al aspect, 306 
amputation at, 419 
excision of, 365 
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